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FAMINES AND FAMINE FODDERS 


T he principal causes of famine in India 
are eitlier too mncli or too little raiiij 
resulting in floods or drought, more 
frequently the latter. Records of the occurrence 
of famines are available from 1708 B.O* Out 
of about 105 families that devastated India 
since 1708 B.O., most were due to complete 
failure or insufficiency of the monsoon. Accord- 
ing to these causes, India could roughly be 
(lividial into two main regions : Region 1 
comprising Sind, Raj pu tana, NorthAYi'st 

Frontier Province and part of the Punjab, 
Miidras and Bombay expf)sed to droughts and 
Region 2 extending over Assam, Bengal, Bihar 
and Orissa exposed to floods. Botli factors 
result in failure of the ordinary productiveness 
of the soil, ami leave umn and cattle destitute 
of food. 

During the 19th and 20th centuries major 
famines occurred in 1861, 1877, 1899, 1918 and 
1937-39. The last two famines are considered 
to be the most severe within living memory. 
The famine of 1918 was widespread, affecting 
almost all parts of the country, and that of 
1939 affected the south-west Punjab, Sind, and 
'a part of Bombay , Madras and Kashmir State. . ' 
So acute were the privations caused by the 
1939 fomhie, that a large number of persons 
subsisted on one poor quality meal ; men worked 
for 1 1 to 2 annas, women and children for 1 anna 
per day and some had to walk 4 to 10 miles 
daily to fimi work. Expectant mothers some- 
times went without food for several days and 
some women were reported to have done away 
with their children. Epidemics contributed 
to increase the mortality. The scarcity of 
drinking water was such that for miles there 
■was none available and it had to be transported 
over distances of 4 to 10 miles in leather bags 
on draught animals. Subsoil water level was 
about 80 to 100 feet, In a village in the Hissar 


district it was observed that the last remams 
of muddy water in a pond were shared by both 
the human and cattle population at the same 
time and guinea-worm infection was rife amongst 
the human population. 

Under these dreadiul caiiditions of hiiman 
suffering the plight of livestock can be imagined. 
Insufficient rain for three successive years 
(1937-39) resultM in complete foihire of fodder 
and grain crops, the pasture lauds presented 
ii barren appearance and the trees were lopped 
till tliey were little more than stumps. Apart 
Ifom that, practically nothing was found 
growing except thorny or poisonous plants. 
Most of the best cattle, and incidentally some of 
the finest br(3eds are fmnd in theses ureas, w^ere 
sent to places where fodder was available, sold 
at ridiculously low prices, e.g, 8 annas to Rs« 2, 
or died of starvation. Most of the, emaciated 
survivors ate almost anything which even 
resembled food ; some were observed picking 
up waste paper and rags and, as was to be 
expected, classical symptoms of the well knowm 
deficiency diseases were cominonly exhibited., 
According to the information supplied by the 
Marketing Officer, Sind, there were approxi- 
mately 5,61,000 cattle before the famine in the 
three divisions of the Tharparkar district. By 
May' d.940f wlien the; famine was'/Btillfrapngj: 
about 2,r39,IXH) of these had died from 

were;:cxpprtedf:and;-10,l)CM^^^^^ 

In the affected ' ureas of Rohtak aiul Hissar 
district tiic decrease in ■ tlie cattle population 
• wars, estimated at 30 to fiOq^er cent, as compared. 

^ with:' Hii;- Census of : il93S.. ; 0arcases.;<)f ':'catRe' : 
were frequently found lying on the road side 

y/At; 'the: filet' rnffifell' ■ 

plough bullocks nor money to bu}*^ them and 
;'and thlil'familj0spulle|i:|||^|d 
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According to a recent estimate the total 
amounts of fodder and concentrates available 
under normal conditions are sufficient only for 
55 per cent and 29 per cent respectively of the 
cattle population. Projected development will 
help to remove the shortage but the possibilities 
or rather the probability of future famine condi- 
tions must be faced and in an endeavour to 
find some way of mitigating their consequences 
the animal nutrition laboratories at the Imperial 
Veterinary Eesearch Institute have explored 
the possibilities of hitherto unused sources of 
fodder and concentrates. Wastes like munjj 
groundnut husk, corn hearts, Jcmis^ rice husk, 
and molasses, etc., found round or near affected 
areas, and xerophytic vshrubs and tree leaves, 
green and dry, usually found in arid and semi- 
arid areas have been examined as potential 
subsistence rations for livestock. Extensive 
investigations have been made on the possibility 
of feeding munj {Saceliarum munja)y Jmns 
{SaGoJiarumspontaneim}j patera {Typha latifolia), 
hantiara (Carthamus oxycantM) and ground- 
nut husk as fodders, and mango-seed kernel 
and slaughter-house refuse as sources of 
protein^ 

After thorough chemical and toxicological 
analyses these wastes were processed, balanced 
and fed to animals for 3 to 12 months, to assess 
their nutritive value and see if they prodxiced 
any bad effect on health. 

Munj (Sacoharum munja) grows over millions 
of acres of land in the drier regions of India, 
and except that young shoots may be broused 
and that part is used for thatching, most of 
it is ffisposed of hy burning. Feeding experi- 
ments extending over a period of about a year 
indicate that when cut at the pre-b]os>som stage 
it can form a maintenance ration for cattle. One 
hundred pounds of green mmij yield 56*1 lb. of 
total digestible nutrients and 34‘4 lb, of starcii 
equivalent; one acre will yield approximately 
9,200 lb. and 5,640 lb. respectively. The dry 
plant also has been fed, essentially as a filler, 
after supplementing with a little oil-eake and 
molasses. Earn (Saccharuin S'pontaneum)^ 
ordinarily considered to be a pest, grows 
oyer millions of acres of land and is extremely 
ffifficuit to eradicate ; considerable sums have 
in fact been spent in attempting to do so. 
Nevertheless, hans . has been found to bo a 
maintenance ration and equal in feeding value 
to green napier and guinea grass and to common 
straws like wheat straw. These observations 
necessitate a complete re-orientation of previous 
ide^ 3 as to the' usefulness of Jeans and of munj. 


One hundred pounds of Jeam contain 63*5 lb. of 
T.D.N. and 401b. of S.E. and one acre will yield 
about 4,786 lb. of T.D.N. and 3,015 lb. of B.E. 
Patera (TypJm Utifolm Edgent) grows in river 
basins and swamps and is not ordinarily eaten 
by livestock except elephants. After supple- 
menting with a little oil-eake it lias betm founfl 
suitable for cattle. One hundred pounds ^ d pakra 
contain 30*2 lb. of T.D.N, and 31*3 lb. of H.E. ; 
one acre will yield about 1,735 lb, of T.D.N. 
and 1,382 lb. of B.E. Oatikamus oxyeantlm is a 
native of arid tracts. The spinosed clumps 
constitute an objectionable feature of the 
grassy tracts. This plant is found growing 
abundantly in the hot months of ]\lay and 
in wheat-harvested fields. In spite of its 
luxuriant growth, animals do not touch it. 
It is fairly rich in protein, and by simply 
rounding the thorns by beating, it has been 
fed in the dry condition successfully to animals 
after mixing with oat straw. In the early gn^en 
stage, the plant is eaten by animals witii great 
relish* and, as far as its food value goes, it 
compares favourably with protein-rich fodders 
like lucerne and berseem. 

Groundnut liusk has been fed with jidvnnliige 
to animals after supplemfuiting with a little 
oil-cake and molasses and has fonued a satis- 
factory feed for animals. 

Mango-.seeds are at prc\st!ut ]iot uhimL 
Chemical analyses of the k<5rnei has shown it 
to contain 8*5 per cent of protein, li has 
been tried on cattle by replacing oU jicr vmt of 
the food jirotein. After an observation period 
of three mouths, adult Kumaone.se bullocks 
gained on an average about 20 to 40 lb. in 
weight and developed a fine bloom. Aci‘<jrd- 
iug to those observations, mangtoHccd kerutd 
may become one of the important concen- 
trates for livestock, comparing favourably with 
oat grain. Tliis hitherto unutilized soiina* of 
food makes available about 70 miilion pounds 
of total digestible protein ami 760 million pounds 
of starch equivalent per year* 

The foregoing are facts wideii may be 
with surprise but, ncvtjrfcheless, they *ar6 facts. 
It has not been possible to obtain accurait! 
information as to the total available quantity 
of munjy ImnSy pateray or Vmikamm Init as they 
are assumed to infest most of the fallow lands, 
the food nutrients available from t}u*se sources 
in the light of the above investigations can 
obviously go some way to saving aniiuak from 
starvation during famine and to meeting an 
appreciable portion of the quaf ditative livestock 
food shortage- 
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THE FOOD AND AGRICULTURE ORGANIZATION OF 
THE UNITED NATIONS 

•M. S, Eanbhawa 

Becrelary^ Imperial Council of Agricultural Research, New Delhi 


T he Conference on tke Food and Agricul- 
ture Organization of tlie United Nations, 
whicli met at Quebec City on October 16, 
and concluded its proceedings on November 1, 
1945, marks an important mile-stone in the 
marcii of liumanity towards world cooperation 
and progress. An organization was created at 
Quebec to deal witb the basic industry of 
humanity and its problems. The Conference 
was held in Chateau Frontenac, the famous hotel 
which has already achieved historical impor- 
tance on account of the two ChurchiU-Roosevelt 
meetings which took place in it during the 
progress of World War IT. In this famous 
building which was once the Chateau of the 
French ruler of Quebec, were made plans 
which uitimately resulted in the victory of the 
Allies. Very fittingly, this hotel has seen the 
birth of an organization, the main purpose of 
which is to consolidate peace by fostering food 
production, by bringing scientific technique 
into the service of mankind and by serving the 
people in the war-devastated areas and other 
countries whose economy has suffered a serious 
Jolt on account of the repercussions of the War. 

The preliminary meeting 

The preliminary ^meeting of the Conference 
was held «>n October 16. Mr. L. B. Pearson, 
the Canadian ambassador to the United States 
and Chairman of the Interim Commission on 
Food and Agriculture, presided. Eepresenta- 
tives of 30 countries, viz. Australia, Belgium, 
Caiuu'la, China, Czechoslovakia, Denmark, 
Dominican 'Republic, Egypt, France, Greece, 
Guatemala, Haiti, Honduras, Iceland, India, 
Iraq, Iil>eria, Luxembourg, Mexico, Netherlands, 

■ Mm- :■ Zealand, ' Nicaragua, Norway,- Panama, 
Peru, Phillipine Commonwealth, Union of South 
Africa, United Kingdom, U.S.A., and Venezuela, 
signed the constitution. Eepresentatives of 
Brazil, Colombia, Cuba, Poland, Yugoslavia, 


Syria and Lebanon signed the constitution on a 
later date. The only important country, which 
did not sign the constitution is the Soviet Union 
as their Government felt that the orgamzatioii 
forces of FAO required further study and they 
had. to consult some of their constitirent 
Republics, which are large producers of agricul- 
tural products and raw materials. However, 
the representatives of the Soviet Union took 
part ill the proceedings of the Committees and 
panels of the Conference and attended as 
-observers. .:..■■■■ 

The Conference opened in the ball room of 
Chateau Frontenac. On the dias were arranged 
the flags of the United Nations. Mr, Ernest 
Bertrand, Post-Master General, Canada, wel- 
comed the delc‘,gii.tes from the different countries 
on behalf of the Government of Canada. The 
ball room was brilliantly illiiininated and 
flashes occurred from time to time as the press 
photographers photographed the various events 
of the meeting. Sir Girja Shankar Bajpai, 
Member for India and the Chairman of the 
India Delegation, and the Leader of the Delega- 
tion from France, thanked the Government of 
Canada for their liospitalitj and complimented 
Mr. Pearson for the good work vrhich he liad 
done as Chairman of the Interim Commission. 

Plenary meetings 

At the seven plenary meetings the members 
from the %^arious countries read statements 
detailing special featiirea of the agricultural 
economics of tlieir respective countries, their 
food situation and the type of organization they 
expected FAO to develop in tackling their 
special problems. At the eighth plenary meeting 
held on October 22, Sir John Boyd Orr, the 
eminent Scottish nutritionist, scholar and 
legislator, was appointed as the first Director 
General of FAO. Sir John renounced Me 
nationality and became the first world citizen 
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on accepting the post of Director General. In 
his address, Sir John outlined the task of FAO 
and stated that the signatory nations had not 
only accepted responsibility to provide, as far 
as possible, food and health standards for all 
the people they govern, but they had also agreed 
to cooperate in a great World Food Scheme 
which will bring freedom from want of food to 
all men irrespective of race or colour, He also 
mentioned that the time has come when tanks 
are turned into tractors and idie factories which 
manufactured explosives are converted to produce 
fertilisers and humanity enters an era of Peace 
and Plenty. 

The delegates 

Most of the delegates had arrived at Quel-jec 
by air. . Some of them had come from distant 
countries and continents like China, India, 
Africa and Europe. Journeys which used to 
take 30 to 40 days were completed in 3 or 4 
days, and there was a practical realization that 
we are living in a different world — ar world 
which has shrunk to one-tenth of its size, and 
it was no longer possible for nations to live in 
isolation. The proceedings of the Conference 
were conducted in a spirit of good will and 
harmony and an atmosphere of cordial coopera- 
tion prevailed throughout the deliberations of 
the Conference. The Conference had met at 
the . conclusion of a bloody war, which had 
caused unparalleled destruction of human lives 
and property and had left a legacy of devastated 
areas, with ruined agriculture and industry, 
all over the surface of the globe. Tt was also 
realized that tKis long protracted condict had 
terminated suddenly by the use of a new weapon 
and a new source of power, viz. atomic fission, 
which, unless controlled and used in the service 
of mankind might destroy humanity itself. 
The challenge which the new scientific discovery 
had thrown to the social and economic structure, 
of the preseat-day world was too serious to be 
ignored. The alternative before humanity is to 
plan, cooperate or perish. Tt was also realized 
that' unemployment, poverty and hunger are 
the Basic causes of war, and as Mr. Wilson, 

; fiiember for New Zealand, put it "" Neither 
political alliances nor military commitments 
nor atomic bbmb^, nor regional organizations 
ban guarantee security for life in a world that 
' is afflicted with povertj, pestilence and famine’. 
,NearIy all the delegates felt that another slump 
in the prices of agricultural commodities, similar 
, to that, which j^axalysed agriculture and ulti- 
mately industry in 1930, must be prevented and 


the producer of agricultural commodities: niust 
be guaranteed a fair and equitable price. Plic 
general trend seemed to he in fa. von r of 
Economy of Plenty and full employment policy 
with scientific teelmiqne Imriies.^^od to tin* needs 
of mankind rather than the continuuiion of 
the Economy of Scarcity a-nd .'Starvation under 
which farmers are paid subsidies not to 
more food, and the so-called food surphises are 
destroyed. 

The delegates from Imiia placed the pariicnlar 
needs of their country in a forceful manner 
before the Conference. While we do not expect 
FAO to work miracles for us, the main task of 
liquidating the vast and ancient rural slum 
extending over our four lakhs of villages m 
entirely our own ; we are in need of tecbnkaj 
assistance in the form of expert advice and ^r 
machinery from countries which aia? in a posi- 
tion to give UR this help. We realize that the 
problem of mass poverty in Tmiia. can solved 
in India alone by harnessing the enl Id' resources 
of the country and by making their luilest 
possible use througli the applicaithui of liiodera 
scientific technique. But in our iransifional ,, 
stage, it is neccsssary tha.t we sbouhl al>le to ,v 
make use of the {iceunnihited cKperience ihe 
more advanced counfriits. 

A World Food Plan 

The inain object of the (’oidhnuuH* was to ^ 
create a Food and .Agriculture Organizatiun of 
■, the United Nations. In this task, tlie C.km fereiice ■ , 
has succeeded. Through the compiling of 
scientific knowledge and techinqiie, by assem- ; 
bling and analysing basic inlbrnuitiou and " 

■ fostering cooperative action, FAO vim play 'ah' | 

important role in ushering in the Am?, of Plenty* I 
One objective of FAO is to underfake a «^*unp!ete ^ 
world survey of profluetion, Ci'^riisumption and 
internationai trade, in Out majm* agritmfiurai 
products as conkasttHl with world for 

improved nutrition in view of the cfmi.sijmption 
goals/: setV'Up liy/; Govenmieiits;' : -of., / dilferohli 
countries so that inforimiiion about agricultural 
surpluses is' made 'availiible ,and intornat-iouaf.'''' 

■ 1)radO;.,viiX'':/ jijgricultixral ;/: prodiiee';' : ''M : : ;regulapd*S'| 
::FA0'- ; will Also/, undertak:0:'';Ooniparativi?: sliidiaA:;. 
/..of the.':;:worid/';.food-'-' ■,/hietfeds-/au /cos|8';' 

/%he bb/:/wMbh 

to achieve vital food distribution and assembling 
and analysing periodical reports on price 
support and income stabilization policies. 
Special arrangements -will be made for diverting 
surpluses on special terms to low income arei^ 
which are suffering from nutritional deficieneies,. 
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A, worltl (xuksiis for 1950 is proposed with the 
object of collecting data on the world food and 
agriculture conditions and thus preparing a 
World Food Plan. 

FAO will not be a centralized body like the 
League of Nations, which had a tenuous link 
with niciiiber countrks through publicity 
oilicers only. FAO will have regional offices 
through whose agency it will maintain an 
intimate contact with the peoples and problems 
of different countries. It is likely that India 
too will have a regional office. It is a standing 
grievance of many countries that tlie staff of 
the League of Nations was overwhelmingly 
European in origin. It has been decided that 
the personnel of FAO will be truly international 
ill character and representative of the various 
geographical regions. Vacancies will be widely 
advertised and selection will be made by the 
Director General on a competitive basis. It 
has also been decided that the seat of FAO 
should be located in the same place as the 
headquarters of the United Nations Organiza- 
tion. As headquarters of the United Nations 
Organization lias not l>een determined, the seat 
of FAO will be provisionally in Washington, 

A 'Dynamic' Organizution 

It will be seen that FAO will not be merely 
a fact-collecting agenc}' like the International 
Institute of Agriculture at Eooie, but a dynamic 


organization with a bold and constructive 
prognimine. The results of scientific research 
will be compiled and made available to member 
countries through a bibliographic service, whose 
function will be that of assembling, compiling 
and abstrac-tiiig scientific and technical informa- 
tion. Through the agency of FAO, plant and 
animal niaterioi for breeding will be made 
available to member countries. This wdli be 
particiilariy valuable to plant and animal 
breeders in India. Organization plays as 
important a role as ideas in scieiitidc discovery, 
and hence the benefits which agricultural 
research institutes in India can derive cannot 
be over-estimated. The gulf between scientific 
discovery and its application in India is to be 
bridged. Extension work in India is still in a 
rudimentary condition. FAO would assemble, 
summarize and distribute to member Govern- 
ments pamphlets, charts, posters, radio discs 
and films. Ail this material will be highly 
valuable to extension workers in India. FAO 
has already empliasized equitable distribution 
of a,griculturai machinery and fertilizers on. a 
<jnota basis. In cooperation with the Interna- 
tional Bank of Keconstruction and Development, 
FAO proposes to rend or hc4p to less developed 
countries in tlio held of credit. 

FAO will also maintain panels of experts and 
will send missions of technical experts to 
countries which wmuld desire their services. 
This technical aid will be of value to India, 


FOOD AND AGRICULTURE ORGANIZATION 


M ao will be the first of the new permanent international organizations to 
come into existence. By its constitution the nations joining llLe organiza- 
tion are * determined to promote the common welfare’ through national 
and international action. Tbe objectives are to improve efiiciency in production 
and distributio.n, to raise levels of nutrition and standards of living, to bett-or 
the comlitiouB of the rural population; and to contribute by these means 
towards an expanding world econo, my. The member nations agree to report 
to one- another on the measures taken and the progress achieved. 

FAO will link agricultural science with the nuxierii science of nutrition and 
will collect and disseminate a wide range of statistics. It will be expected to 
act as spokesman for both producers and consumers in international couiieils. — 
The Vetermary Record, September 29, 1915. 



I N order to improve tlie quality of Indian 
wool, eliniiiaatioii of mediillation in it by 
selective breeding appears to present 
considerable possibilities, altliougb the nature of 
inheritance of medullatioii is still not well 
understood. An accurate method of determin- 
ing medullatioii is an essential pre-requisite 
wliich should be available to achieve the desired 
objective. The matter has attracted attention 
only in recent years. 

The methods known at present are not quite 
satisfactory, as the exact amount pf medullatioii 
in a sample cannot easily be determined. They 
are either a relative test to obtain an index for 
high or low medullation or m approximate 
measurement of medullation. 

In ordinary breeding establishments, no 
method can fully serve the purpose, unless it 
is handy and gives fairly accurate results. It 
would appear that the only practical method of 
determining the amount of medullation in a 
large number of samples from individual animals 
is by McMahan^s medullometer. The other 
methods are too lengthy and require several 
days to analyse a single fleece. The use of the 
medullometer too, is restricted to laboratories 
where electric current and technically trained 
#taff are available. With a view to guide field 
""workers, the authors have devised a modified 
rapid test. It is based on Elphiok’s benzol 
method. It is known that a clean sample of 
wool when placed under benzol, exhibits an 
intensity of whiteness in proportion to the 
amount of medullation present. Marked differ- 
ence in the whiteness can easily be judged 
with the naked eye. For selecting sheep 
iftrrying good quality wool, the easiest course 
is to take an equal quantity (by weight of 
samples) from all the animals and place them 
side by side, under benzol, in a black enamelled 

^ SuperittteudQnt, Government Livestock 
Hissar. > . ^ 


tray. From the intent^ity of whittma^s in l!n» 
samples one can at once pick out the 
from aliecp carrying better wool. This 
can be used to pick out better (|uality shc*ep, but 
for recording the percentage of iriediilluion in 
individual animals, which is so icJ for 

selective breeding, it does not serve the |.»iir|iose. 
To overcome this, certain stamlanis liavt? I>ccn 
devised. These standards show samples lunier 
benzol with different anioiiuts of mc.fiiill.tthm, 
varying from 0 to lOQ per cent. Pur studying 
the approximate percentagf* of friiednllatmn in 
a sample, the same wciglir of fh**. sainpiv m in 
the standards, is placcii under and it*.”, 

percentage is detorniineii by iM.mip.trison. l.Htu 
method, therefore, invoivos 

(a) Making of standard sample.*; from ddlVrcnt 
breeds of sheep and 

(b) Studying of samples in the iield hi emn- 
parison with the standard samples. 

Making of standard samples 

Two hundred small shoulder samples am 
taken from a particular breed of sheep. After 
getting rid of free vegetable matter, each 
sample is first washed with a I per emu n*mtral 
soap solution at 50"*G. and thcil rinsed twice in 
petrol at the same temperature. After drving 
them at the room tempemtiire, 100 mg. of each 
sample are taken for niakifig the stajidards. 
All these samples are put under benzol in an 
enamelled tray wliich can uceommotlutu about 
20 to 30 samples at a time. Judging from the 
intensity of wiiiteiiijss shown, samples can be 
picked out showing varying amounts of Imiri- 
ness. These vselected samples are tlnm arranged 
in series according to the percentage of medulla- 
tion in them. The first one represents zero per 
cent medullation and the last one lOO per cent. 
The intervening samples are then allotted 
arbitrary percentage medullation in an ascending 
order to indicate increased hairiness. The 
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Fig. 1. Samples arranged in series 


Fig. 2. Outfit for tie estimation of meduUation in the field 
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I N order to improve the quality of Indian 
wool, elimination of mediillation in it by 
selective breeding appears to present 
considerable possibilities, although the nature of 
inheritance of medullation is still not well 
understood. An accurate method of determin- 
ing medullation is an essential pre-requisite 
•winch should be available to achieve the desired 
objective. The matter has attracted attention 
only in recent years* 

The methods known at present are not quite 
satisfactory, as the exact amount of medullation 
in a sample cannot easily be determined. Tliey 
are either a relative test to obtain an index for 
high or low medullation or qm approximate 
measurement of medullation. 

In ordinary breeding establishments, no 
method can fully serve the purpose, unless it 
is handy and gives fairly accurate results. It 
would appear that the only practical method of 
determining the amount of medullation in a 
large number of samples from individual animals 
is by McMahan’s medullometer. The other 
methods are too lengthy and require several 
days to analyse a single fleece. The use of the 
medullometer too, is restricted to laboratories 
where electric current and technically trained 
» ^taif are available. With a view to guide held 
■^workers, the authors have devised a modified 
rapid test. It is based on Eiphick's benzol 
method. It is known that a clean sample of 
wool when placed under benzol, exhibits an 
intensity of whiteness in proportion to the 
amount of medullation present. Marked differ- 
ence in the whiteness can easily be judged 
with ^ the naked eye. For selecting sheep 
good quality wool, the easiest course 
is to take an equal quantity (by weight of 
samples) Trom all the animals and place them 
side by side, under benzol, in a black enamelled 
» Superintendent, Government Livestock Farm, 


tray. ■ From. 'the ■ intensity "of -whiteness in 
samples oiie can. at once .pick out th-C' saj,n|.:h.A^;:': 
■ frora .alieep carrying .better' .wool. ■ ■Tlite'.'.iiietliod;; 
can be used to pick out better quality sheap, but 
for recording the percentage of medulla t iVm in 
individual animals, which is so esseiUial tm 
selective breeding, it does not serve the |iur|H»sc, 
To overcome this, certain standarils bavc bt^eri 
devised. These standards show samples umicr 
benzol with different aiuount.s of mmlullatum, 
varying from 0 to 1<X) per cent, F«>r studyiiig 
the approximate percentage of inedfiilatifiii in 
a sample, the same weight of the Huniplo, ri5 in 
the standards, is placed under hen/ed mnl iis 
percentage is determined by coiu‘|KHis*.nK The 
method, therefore, invedves 

(a) Making of standard samples from dilfertmt 
breeds of sheep and 

(b) Studying of sarttph‘s in the field in conv 
parisoii with the standard samples. 

Making of standard samples 

Two hundred .small shouldot samples are 
taken from a particular breed of sheep. After 
getting rid of free vegetable matter, each 
sample is first washed with a 1 per cent neutral 
soap solution at 50°G. and then rinsed twice m 
petrol at the same temperature. AlYer drying 
them at the room teniperar-nre. HMj mg, of ea.eh 
. sample are taken for making the stiindurds. 
All these samples are put unfler bmizol in an 
enamelled tray which can aceominodalo about 
-20 to SO samplcH at a tiimu Judging from the 
intensity of whitenm shown, sarnpkm can be 
picked out showing varying amounts of imiti- 
ness. These selected samples ate thmn armnged 
in series according to the percentage of rnedalla- 
tion in them. The first one repteBents zero per 
cent medullation and the last one 11)0 pot cant. 
The intervening samples are then allotted 
arbitrary percentage medullation in an ascending 
order to indicate increased hairiness. The 
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percentages fixed for the samples are according 
to the iiitensitj of whiteness exhibited by them. 
To obtain sharp contrasts, the first sample 
should consist of pure wool and the last of pure 
hair. The estimation of medullation will be 
more accurate if a large number of samples are 
taken to make up the standards. 

For more reliable results, the percentage 
medullation in the series may be fixed by 
actually ascertaining the exact amount of 
medullation by the microprojectiou method. 
These standards can then be used for the 
estimation of medullation in any given sample 
of wool by comparison. To have standards 
handy in the field, photographs of prepared 
sets can be used with equal efficiency. 

Estimation of medullation in the field 

For the estimation of medullation in a fleece, 
the technique consists in first taking a small 
sample from the sheep as close to the skin as 
possible. After cleaning it to get rid of all 
free vegetable matter and dirt, a small r(q>resen- 
tative sample is obtained from the whole by tlie 
halving method. It is then given a free rinsing 
in petrol for one to two minutes and then 
allowed fco dry. One hundred milligrams of the 
representative sample are then wtnghed out by 
means of a portable balance. This (piantity is 
spread out a little between the thumbs and the 
fingers and all the fibres are brought parallel 
to one another. The spreading out is done to 
the same extent as in the standard print. This 
resultant sample should present an homogenous 
appearance. It is placed in the etiamelled tray 
and covered by glass to press down the fibres. 
Benziol, with a refractive index 1*494 or over, 
is then poured in the tray till the sample gets 
immersed in it. By comparing the intensity 
of whiteness of the sample with the standards, 
the amount of medullation is estimated. In a 
tray 8 in. X 10 in. X 1 in. ten to fifteen samples 
can be exammed at a time. A single hand can 
test 100 to 150 samples in a day. Average 
medullation in a single fleece can be worked out 
by testing eight to ten representative samples 
from different parts of the body of sheep. To 
begin with, the testing of a shoulder sample is 
enough for classing and culling sheep under 
village conditions. 

A plan for improvement of village flocks 
^ Although the nature of inheritance of medulla- 
tion in wool is still not well understood, most of 
the workers in New Zealand and Australia are 
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inclined to believe that hairiness in fleece is an 
inherent character. Mo work on this aspect of 
the problem has been done in India, but while 
making a study of about 300 wool samples from 
LoM sheep, for the study of medullation at the 
■ Government ' Livestock Farm;, 'Hissar, '■ it ; 'was'\ 
noticed that samples with \^ery low,, average 
and Mgh percentages of medullation existed in 
the ratio of 1 : 2 : 1, both in the flock of ewes 
and their progeny taken as a whole. The 
segregation of the niedullation character in the 
Mendaiian ratio gives an indication that 
Indian sheep can probably be bred to produce 
fleeces with low meduliation, but before deriving 
any final conclusions, planned experiments will 
have to be carried out. This work has already 
been taken in hand at the Government Livestock 
Farm, Hissar, and it has been noticed that the 
rams with low meduiiation in their fleece, drop 
Iambs wliioli also show a lesser degree of medulla- 
tion. However, progeny testing would be neces- 
sary before the above can be finally a(3cepted. 

A large number of pedigree rams arc issued 
from various sheep breeding farms in India for 
improving the village iiocks, but no attention 
is paid as to the quality of the fiee.ee, more 
especially as regards the anioimi of niediilliition 
presoitt. It BO!ne1imes happens that tbe 
breeding rum alre.adv pre^seut with a breeder 
possesses lessor amount of mcdiillatirm in its 
fleece than the new ram supplied to him. This 
is likely to bring about an umlesirable deteriora- 
tion in the rpsality of the wool iii the progeny* 
To avoitl this, it is suggested that only tested 
rams should be supplied to the breeders. A 
suitable plan wliioh can bring about substantia! 
improvement in the village flocks would be to 
establish central sheep farms in areas where 
promising breeds of sheep exist. The duty of 
"the:fiimi would'' be-,; to ; breed pedigree, rams' 'and 
to register all flocks in the specified area, with 
a detailed record (on specially made duplicate 
cards) of the analysis of the fleece of rams 
(ave,rage meduiiation, percentage)' used 'for 
breeding purposes there. One copy of the 
record would be kept by the breeder and tiio 
other at the central fixrni. The cards will also 
show the percentage of meduiiation in the 
progeny and their dams, bo that progeny tests 
may be carried out to note the transmitting 
qualities of the rams. It will also be necessary 
at the form to study the medullafiDii percentage 
of the fleeces of male progeny intended to be 
supplied to breeders for improvement. On 
requisition for a stud ram for a registered fiook. 
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the owner will be asked to send the history of 
the ram he is already using. The farm will 
then allot a suitable ram to him after studying 
the wool quality of the previous ram, keeping 
in view that the new ram should in all oases 
show lesser amount of medullation in its fleece 
than the previous one. This system, combined 
with the rapid testing of fleeces in all the ewes 
as an aid in selection and culling, can bring 
about rapid improvement in the quality of wool 


of the village flocks. A special st-iilY [Vir liei.i 
work would also be necessary to help in ilie 
testing of ewes at least once Juriim their life 
time for replacing culls or for the cHr-rnarkin'i of 
ewes which are considered uusuitahin tu he kept 
in the flock. The breeders will h.ive ro see ihai. 
all the male progeny of their own .dipiy U 
castrated before they are five to .six inom h,-; (hd, 
and no other ram is used apart from the one 
supplied by the farm. 
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NEW YEAR HONOURS 


HE New Year Honours list includes 
several names connected with services 
to agriculture and animal husbandry : 

KnigMhood. 

H. R Stewaet, Esquire, C.I.E., I.A.S., Vice- 
Chairman, Imperial Council of Agricultural 
Research. 

F. Ware, Esquire, C.I.E., F.R.C.V.S., Director 
y of Animal Husbandry, United Provinces. 

To Gomfaniomof the Order of the Indian Empire 

R. H. Hill, Esquire, I.A.S., Director of Agri- 
culture, Central Provinces an^ Berar. 
Saedab^ Ganda^ng Cheema, Esquire, D.Sc., 
I.A.fc)., Horticulturist to Government and 
Principal, Agricultural College, Poona, 
Director of Agriculture, Bombay. 
R. C. Srivastava, Esquire, O.B.E., Director, 
Imperial Institute of Sugar Teohuoloey, 
Cawnpore. >« 

P. H. Carpenter, Esquire, O.B.E., Director, 
bcientific Department, Indian Tea Associa- 
tion, Tocklai, Assam. 

To be Officers of the Order of the British Empire 

Plant Physiologist, 
Cotton Physiological Research ' Scheme, 
Indian Central Cotton Committee, Institute 
of Plant Industry, Indore. 

B. N. Saekar, Esquire, M.B.E., Officiating 
Director of Agriculture, Bihar, and lately 
Food Controller and Deputy Secretary to 
Government, Bihar. ' 

To be Members of the Order of the British Empire 
Esquire, Chief Marketing 

Sardar Bahadur 

Saedas Sahib Sardar Kartae Singh, Assistant 

director of'Agricnlture, Punjab. 


Khajb Ballad at 

De Syeb Heday.et-ullaii, M.He. (Cal.), Hi.])., 
(Lond.), Economic Botanist-, (Toverrmieiit of 


Bengal. 

Rai Bahadur 

LalA:Baij Nath Handa, Livestock Develop- 
ment Officer and Assistant Director flkv^d- 

ing), Civil Veteiffiaiy Depa-rtmein:, Pimjao. 
De IvBSHo Das Baweja, M.Sc., Pli.D., Deputy 
Locust Eiitomologistj Imperial .\i:ricuitura] 
Eesearoli Institute, New Deliii. 

Sardar Salieb 

Saedae ^Dalip Singh, Snponntciirieid, Ci\'fJ 
Veteriimrv Department, .Lafmrc Dkiduai 
and Personal Assistant to 
Veterinary Services, Punjab. 

Khali Saheb 

Me Muhammad Kamzan Ehan, Animal 
Husbandry Officer in Balucliistaii.' 

Rai Saheb 

Babu M.^ Sen, Gupta, Assistant Director, Civil 
Veterinary Department, Bengal 

Babtj S. F Sen Gupta, Deputy Director of 
Agriculture (Oftg.)Burdwan Circle, Bengal. 

Rao Saheb 

Sri Vaeghese John, Deputy Director of 
Fisheries (Marine), Madras. 

Sri T. V. Mudaliyae, G.M.V.C., Ei^-.stock 
Development Officer, Civil Veterinarv 

Department, Madras. 

Deputy Director of 
Agrieulture, Honkan Dmsion, EatiuGG'ii ' 
Bombay. 

; GrOPALA KrISHNAN, G.M V C ' 

pG., Veterinary Investigation oiiit'or’ 
Gauiiati, Assam. 

^slnd ■ 



THE PLACE OF MINOR ELEMENTS IN RICE GROWING 

S.P.Aiyae 

AgtieijUuml Chemist, Burma, -Nm^DelU 


A GL'ORDIMlito J)reseiitr ImowIedgCvplaBts 

require about a cioiien mineral elements for 
tlieir. proj.Hu*. ;(le¥elopm and maturity.' 
i fiese.eleiiients may be, subciivicled into (a) major 
elements consisting of nitrogen, piiospborus,' 
siilpiiiir, potassium, calcium and magnesium, 
and (b) minor elements consisting of iron, -mail- 
gaiiesi% boron, copper and molybdemim. 
Hie emiiieiits ,o! botli groups are equally essentia! 
to pkiit growtii so tliat the terms major ’ 
and ‘ minor. ’ have reference to the total require- 
ments and not to their relative value to tlie 
crop. Besides these essential nutrient elements 
all ;plants _ nomially contain silicon,, chlorine, 
sodium and aluminium and, occasionally, lead"' 
clironiium, cobalt, selenium, iodine and' other 
elements from speeiaj soils. These adventitious 
coiistiiiieiits found in plants are not essentia! 
eiemi‘id.s and although tliev are jiresent in small 
quanmies tljry sliouid not. i)e cnnfiiscd with 
the essential nutrients elas.sified as ‘ minor 
elements 


Methods of deficiency analysis 

Ihee fleets of a deficiency are convenientlv 
studied either by culture solution method or 
in sand culture. Two sets of plants are grown 
ot which one set receives a complete nutrient 
solution while the ^ other set receives a similar 
solution from wliich a specified element has 
been_ omitted. The symptoms caused bv - the 
denciency may be deduced by comparison of 
the two sets of plants in respect of the size 
ot the plants, their colour, shape, the rate of 
decay of their _ leaves, their flowering, fruit 
tormation, npenmg, maturity, condition caused 
by necrosis and by other characters. Coufirma- 
tiOB IS obtaiuedpf the symptoms are corrected 
by restoration of the omitted element. Such ex- 
periiiieii tation reejuires the use of extremely pure 
eheimeals and adequate skill and care on the part 
01 the investigator to avoid contamination. The 
plants grown under a nutritional deficiency will 
necessarily contain much smaller amounts of the 
cieiicient eieiiient than those grown in the full 
nutrient solution. Complete abseiice^' of the 
omitted dement cannot be expected owin<^ to 
the small ainoiiiit present in the seed and"'the 
mia voidable impurity of the components of the 


nutrient medium. ^ Tiie determination of such 
; small .quantities of various elements has been 
. rendered pop^ible by the discovery and use of 
■'.highly sensitive chemical reagents in colori-'' 
metric analysis and in micro-methods and Iiv 
the use of the spectrometer and the poi:iro*n*aph 
which unfortunately are expensive iiistrmmmt^ 
ami ^ require specially trained staff for their 
luampulation. 

Soil factors 

Although the relation of ini.nar elenjwurs to 
tlie rice crop lias not yet been extensivdv 
. .investigated it ^ may be. assiiniecl that, in itg 
w^quirements, rice is sniiilor to other cereals* 
liie quantitative reqiiireiiieiit' of an elenierit 
depends on the natures of tlie crop, and the rate 
of its supply dtpends on the soil ami other 
associated factors. The iiiilijsation by the plant 
or the available quantity of an dement will 
depend upon an adequate but a iKihiaced .supnir 
01 al! the other nutrients as well as upon tlie 
intensity of light and water supply. An acre 
of sugarcane, pineajqdes, tobacco or beujis iiiav 
require very different anioiints of boron or 
manganese as compared to an acre of rice but 
the diifermices are of small magnitude. 

The soil exerts a dominant infliience on tie 
supply of minor deme,iit.3 to tie crop either due • ■ 
to an insufficiency of the required' element or 
flue to Its poor availability. A high day or 
organic matter content, excossiA-e assimiltitioii 
by micro-organisms, the presence of a M.Th 
percentage of calcium carbonate, or abuornuil 
conditions of oxidation and reduction induced 
by over-drainage, waterlogging or by addition 
01 iresh organic matter, may all tend to reduce 
the availabihty of an element in the soil. Some 
sons may contain excessive uiiiuuuts of one or 
more of the minor elements resulting in toxic 
concentrations of these. The manganiferons , 
sods ot Hawaii are well known in this respect. 1 ,.' 

fhe factors influencing utilization of an 
element by the pknb are difficult to control 
under field oonditioiis. It is worth poHitiiig 
out, however, that a deficiency of one element 
may be accompanied by a deficienoy of one or 
more of the other essetiiial elements. In such 
cases the correction of any one deficienoy will 
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not lead to improved growth until the other 
deficiencies are also simultaneously made good. 
The presence of a large excess of a nutrient is 
somewhat similar in action but is rather more 
difficult to overcome. 

The relationship of each of the minor elements 
to the rice crop may now be considered. The 
experimental data are based mainly on the 
writer^s own work in Burma but all relevant 
published iiiforniation has been taken into 
account in the present discussion. 

Iron 

Chlorosis due to iron deficiency is probably 
the best known disorder of the rice plant. The 
symptoms of iron deficiency in the rice plant 
are (1) reduction, though not excessive, in 
height, leaf area, tillering and root development 
and (2) white chlorosis of the young leaves with 
the leaf tips drying up although the other leaves 
may remain green. This chlorovsis may he 
easily produced in culture solutions by with- 
holding iron or by maintaining an alkaline 
reaction or a high concentration of phosphoric 
acid, both the latter conditions being favourable 
to the precipitation of iron from ferrous 
sulphate and similar salts commonly used as 
sources of iron, Eice requires iron continuously 
throughout its growth period. In an experi- 
ment the maximum yield was obtained with 
32 parts of iron per million parts of the medium 
(p.p.m.) though good growth was obtained with 
8 p.p.m; Below 2 p.p.m., however, deficiency 
symptoms appeared. In waterlogged soils, 
iron chlorosis of rice is quite rare though it 
has been known to occur in highly calcareous 
vsoils. This unexpected behaviour is due to 
the fact that soluble iron is nearly always 
present in waterlogged soils particularly when 
they contain vsoine organic matter. When iron 
chlorosis actually occurs in a calcareous soil, 
manuring with ferrous sulphate is ineffective 
though repeated spraying of the crop with a 
solution of ferrous sulphate is generally success- 
ful. In neutral or acid soils a deficiency of 
iron may be corrected by making the soils 
more acidic by treatment with sulphur or by 
manuring with ferrous sulphate. For calcareous 
soils acidification is not feasible but certain 
organic iron compounds such as the humate and 
the glycerophosphate can be effectively used in 
these soils if the prices are suitable for such 
application. For most soils however the addi- 
tion of farmyard manure or other organic 
manures might suffice. ^^The total iron content 


of a normal rice crop is about 1 lb. per acre 
which corresponds to 5 lb. of ferrous sulphate. 
An excess of iron is not known to be toxic to 

the rice crop. 

Manganese 

The symptoms of manganese delieiency in 
rice are as follows : 

(1) Initially the plant is chlorotic but at a 
later stage the bulk of the plant has a dark 
bluish green colour ; (2) the fresh shoot is 
chlorotic with a peculiar constriction in the 
middle, about an inch in length, and does not 
unroll; and (3) the plant is stunted, though 
not greatly. The roots however remain un- 
affected. In experiments conducted by the 
writer, these symptoms did not appear by the 
addition of manganese sulphate at the rate of 
6 p.p.m. of manganese but chlorosis appeared 
with 1 p.p.m. Further increase in the sim of 
plant and “tiller formation was obtained by 
progressive addition of manganese up to 20 
p.p.m. whicl). was found to be the best treatment 
in solution culture. Beyond this limit toxic 
symptoms appeared. With 50 p.p.m. of man- 
ganese the plant became stunted and chlorotic 
and the secondary roots were suppressed while 
the primary roots appreciably elongated. In 
presence of 100 p.p.m. these symptoms became 
intensified and the ' plant died by rotting, 
possibly due to fungus invasion. 

. , In a waterlogged soli mangariese readily goes 
into solution and in certain cases a toxic concen- 
tration may be reached. The total manganese 
content of a rice crop is about 1 lb. per acre 
but considerable variation is possible both in 
this case and in that of iron. A normal soil 
contains less than 0*2 per cent of manganese 
though many exceptions are known. Manga- 
nese deficiency may occur in very sandy soils 
as well as in neutral and calcareous soils. 
Specific instances of manganese deficiency in 
rice appear to be rare under field conditions. 
Numerous maniirial trials in various parts of 
the world with manganese sulphate up to 150 lb. 
per acre or equivalent doses of manganese 
chloride have given disappointing results. In 
rice growing the danger seems to lie not in a 
deficiency of manganese but in an excess of it. 
The toxic action of an excess of manganese 
observed in manganiferous areas has been 
attributed to its adverse effect on the avail- 
ability of iron. On theoretical considerations 
the trouble might be overcome either by 
increasing the available iron or by converting 




' _ Fig. i. .. 

Left, com|'4ete niitrieiit iroti li. 
manganese 10 jxjmil horoii 1 |s.]g 
without addition of eo|j|‘er or zh:ir. 


Left, complete nutrient as in Fis:. 1 
Middle, without manganese 
Right, without boron 


Left, complete iiutrieiit in flu, 

, with manganese 20 p.p.iu* 

Middle, as above with, manganese 50 p.pj 
Right, as above with manganese 100 |>,|n. 
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Left, complete nutrient with addition of copper 
Middle, as above with copper 1 p.p.m. 

Eight, as above with copper 5 p.p*m. 




Fia. 4. 

Left, complete .nntrieut with iron 
10 p.p.m. manganese 10 p^p.oi. 
boron 1 p.p.m. and without addi- 
tion of copper or zinc 

Middle, as above but with copper 
1 p.p.nn 

Right, as above, but with zinc 

2p,p.m. 




Janiiaiy, 191-6] 


AlYAU : THIS PLACiS OP ELEMEKTS TN EICE OEOWlNG 


^ portion of tlie niaiigaiiese into insoluble form. ■■ 
Howeverj iiianiiriiig with ferroii.s sulphate upto 
1,000 lb. pnr acre was ineffective but spraying 
the rice flaiits at frequent intervals with a 
solution of ferrous sulphate pnired successful. 
The renioval of niangaiiesc was achieved (1) by 
drying the soil before preparing the land for 
lice growing, (2) b}' tlie use of a legiuiiioous 
grecD iiiaiiiife or (3) by a massive application of 
calcium carbonate, 

yBrnoti' 

Boron ilthicicuey in rice gives rise to symptoins : 
somewhat similar to those of niaugaiiese 
cleficieiicy : (1) the plant becomes chlorotic at ' 
an early stage but later acquires a bushy appear-' 
ance with a bluish green colour ; (2) the new 
shoot is chlorotic with a short constriction in the ^ 
middle and unrolls only partially ; and (3) the- 
younger leaves have peculiar white margins. 
Ill this case also the roots remain unalTected. 
The onset of characteristic symptoms occurred 
after about six weeks’ growth in culture soution. 
Boron deficiency seriously affects flowering and 
grain formation. 

In solution cultures 0*5 p.p.m. of boron was 
sufficient for optimum growth while 5 |Kp.m. 
proved to l.se very toxic. On the other iuiud, 
in soil experiments 2 p.p.m, ivas optimum for 
grain yield though no effect was found on 
straw or roots. Strong toxic action indicated 
by a general chlorosis occurred with 20 p-p.m. 
while 100 p.p.m. caused the early death of the 
^ plant. Absolute, boron deficiency in the field 
is not common but induced de:ficiency due to 
overliniiiig of the soil has been widely reported 
ill many crops. Li!iie-i,iiduced boron deficiency 
is believed to be due to excessive absorption of 
boron ^ by micro-organisms and not due to 
reduction in solubility. The available boron 
content of a healthy soil is not more than 
2 p.p.m. which corresponds to about 5 Ib. of 
boron or 28 lb. of boric acid per acre. The 
boron content of a mature crop of rice is bclovr 
2 oz. so that deficiency must be unusual. Toxic 
conc(‘ni ration of soluble boron may be intro- 
duced into the soil by irrigation water in certain 
areas or by careless manuring. 


Zinc deficiency in rice has been observed in 
plution cultures but no reports of its occurrence 
in the fields are available. When the concen- 
tration of zinc in the culture solution was below 
0*2 p.p.m. the young leaves became chlorotic 


' and. ■■ the ■ plant was somewhat stiiiiteci. The 
■growth was optimuni with 0*5 p.p.m. of zinc. 
At 2 p.p.m. the growth was very good but at 
:5 'p.p.m.' to.xic symptoms appeared in the feuiri 
"of a general chlorosis and at 20 p.p.m. tlii» plant 
rapidly., died. A deficiency of zinc may 
.' ill leached sandy soils, in calcareous and over- 
■ limed soils ami oecasioiially in acid stuLs of high 
absorptive capacity. Altlioiigh suluble zine is 
highly toxic to plants, dixcvt application of 
zinc sulphate to the .soil upiu 25 llu per acre 
may produce no injury. 3?e»r spraying, how- 
ever, it is esseiitiai to convert the ziite into 

■ insoluble form lyv mixing with iiriie. The snuill 

■ requirement of rice may be supplied i,>y poultry 
manure' or town compost. Excess of zinc iiiav 

' occur ill soils near mining ecfitres or in orciiarcfs 
■sprayed heavily with zinc salts. 

■ Copper 

CJopper has always been toga n fed loxic 
to crops and precautions are M%iially taken to 
prevent soluble copper, e.g. Bordeaux niixtimq 
reaeluug the phint. Eeceiitly eiquHT Inis lieeii 
shown to be an essentia! iiulrient of jhiiifm. 
A deficiency of copper gives rise? to wilting and 
marginal chlorosis of younger ieavf‘s. Gimih 
formatiou is also hinflered. lii solution {uib no s 
of rice the following observations were made : 
002 p.p.m. of copper ga.vc optimum grumlii ; 
0*05 p.p.m. produced toxic sympknns ; I p.p.m. 
•produced stunted and chlorotic plants wiili 
few tillers, the primary roots were completely 
suppressed though the secmidary roots ivere 
only slightly affected; with 5 p.p.m. the reiots 
were completely suppressed and the plant died 
rapidly. In experiments carded out in a soil 
50 lb. of copper sulphate- per acre produced no 
effect but 100 to 20i) lb. per acre increased the 
grain yield and 500 Ibf per acre mms highly 
toxic. This soil must be regarriecl as very 
exceptional and it doo.s not appear safe to add 
more than about 25 Ib. of copper sulphate per 
acre. In most cases town refuse or sewage 
sludge can supply sufficient copper for tlie crop. 
Copper defieiency is quite rare. ' it is known to 
occur ill very sandy, highly organic and cal- 
careous soils. Excess of copper may be found 
in mining districts and in soils Bub|eot 4 ^d to 
heavy spraying with copper compounds. 

Molybdenum 

Although molybdenum is known to', be 
essential for plants, omission of this clomeBl 
from an otherwise complete nutrient solution 
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2 portion of tlie niaiigaiiese into in soluble form. 
Howevetj manuring witli ferrous sulphate upto 
I5OOO lb. per acre was inefi’cctive but spraying 
tie rice |'>!aiits at frequent intervals with a 
solution of ferrous sulphate proved successful. 
The reniovai of inaugaiiese was achieved (1) by 
drying the soil before preparing the land for 
rice growing., (2) by the use of a leguminous 
green niafiiire or ( 3 ) by a massive application of 
calcium carboua te. 

Boron 

Boron deliciency in rice gives rise to symptoms 
somen^hat similar to those of manganese 
deficiency : (1) the plant becomes chlorotic at 
an early stage but later acquires a bushy appear- 
ance witli a bluish green colour ; (2) the new 
shoot is chlorotic with a short constriction in tlie 
middle and unrolls only partially ; and (3) the 
younger leaves have peculiar white margins. 
In this case also the roots remain unaffected. 
The onset of characteristic symptoms occurred 
after about six weeks’ growth in culture soiitioii. 
Boron deficiency seriously affects fiowering and 
grain formation. 

Ill solution cultures 0‘5 p.p.m. of boron wms 
siiffieieiit for optimum growth wiiile 5 p.p.m. 
proved to be very toxic. On the other hand, 
in soil experiments 2 p.p.m. was optimum for 
grain yield though no effect was found on 
straw or roots. Strong toxic action indicated 
by a general chlorosis oocurred with 20 p.p.m. 
while 100 p.p.m. caused the early death of the 
plant. Absolute boron deficiency in the field 
is not common but induced deficiency due to 
ovcrliming of the soil has been widely reported 
ill many crops. Lirae-indiiced boron deficiency 
is believed to be due to excessive absorption of 
boron by micro-organisms and not due to 
reduction in solubility. The available boron 
content of a healthy soil is not more than 
2 p-p*m, wliieli corresponds to about 5 lb. of 
boron or 28 lb. of boric acid per acre. The 
boron content of a mature crop of rice is below 
2 oz. m that deficiency must be iimisiial. Toxic 
concentration of soluble boron may be intro- 
ductnl into the soil by irrigation water in certain 
areas or by careless manuring. 

Zinc 

Zinc deficiency in rico has been observed in 
plutioii cultures but no reports of its occurrence 
ill the fields are available. When the concen- 
tration of zinc ill the culture solution was below 
0’2 p.p.m. the young leaves became chlorotic 


and the plant was somewhat stunted. The 
growth was optimum with 0*5 p.p.m. of zinc. 
At 2 p.p.m. the growth was very good but at 
5 p.p.m. toxic symptoms appeared in the form 
of a general chlorosis and at 20 p.p.m. the plant 
rapidly died. A deficiency of zinc may occur 
in leached sandy soils, in calcareous and over- 
limed soils and occasionally in acid soils of high 
absorptive capacity. Aitliough soluble zinc is 
highly toxic to plants, direct application of 
zinc sulphate to the soil upto 25 lb. per acre 
may produce no injury. For spraying, how- 
ever, it is essential to convert the zinc into 
insoluble form b}" mixing with lime. The siriail 
requirement of rice may be supplied by poultry 
manure or town compost. Excess of zinc may 
occur in soils near mining centres or in orchards 
sprayed heavily with zinc salts. 

Copper 

Copper has always been regarded as toxic 
to crops and precautions are usually taken to 
prevent soluble copper, e.g. Bordeaux mixture, 
reaching the plant. Recently copper has been 
shown to be an essential nutrient of plants. 
A deficiency of copper gives rise to wilting and 
marginal chlorosis of younger leaves. Graiii 
formation is also hintlerod. In solution cultures 
of rice the following observations were made : 
0‘02 p.p.m. of copper gave optinium grow^th ; 
0*05 p.p.m. produced toxic symptoms ; 1 p.p.m. 
■produced stunted and chlorotic plants with 
few tillers, the primary roots were completely 
suppressed though the secondary roots were 
only slightly affected ; ivith 5 p.p.m, the roots 
were completely suppressed and the plant died 
rapidly. In experiments carried out in a soil 
50 lb. of copper sulphate per acre produced no 
effect but 100 to 200 lb. per acre increased the 
grain 3 deid and 500 lb. per acre w^as highly 
toxic. This soil must be regarded as very 
exceptional and it does not appear safe to add 
more than about 25 ib. of copper sulphate per 
acre. In most cases town refuse or sewage 
sludge can supply sufficient copper for the crop. 
Copper deficiency is quite rare. It is known to 
occur in very sandy, highly organic and cal- 
careous soils. Excess of copper may be found 
in mining districts and in soils subjected to 
heavy spraying with copper compounds. 

Molybdenum 

Although molybdenum is known to be 
essential for plants, omission of this element 
from an otherwise complete nutrient solution 
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did not produce any noteworthy symptoms in 
rice. The plant however appeared to be taller 
and healthier when amnioninm molybdate was 
added to the solution to supply 1 p.p.m. of 
molybdenum. Molybdenum deficiency occurs 
only in acid soils but not in alkaline or calcareous 
soils. 

Stimulants and poisons 

Reference may be also made to the early 
Japanese work on the stimulating action of 
certain compounds on the growth of rice. 
Sodium fluoride has a strong effect -at the rate 
of about 1 02 . per acre but is toxic, above 1 lb, 
per acre. Soluble fluorides are exteinely toxic 
to human and animal life. Potassium iodide 
stimulates at less than 0*5 02 . per acre, but is 
toxic to plants at about 3 02 . per acre. 
Uranium, of atomic bomb fame, and thorium 
were tested to see if the radio-activity of these 
elements had any special value for the rice 
crop. The effect was negative. Cobalt, nickel, 
and arsenic were found to be toxic even at 
very low concentrations. 

Summary 

The information discussed above may be 
summarised as follows : (1) iron and manganese 
are required by rice in much larger quantities 
than the other minor elements ; (2) adequate 
quantities of iron and manganese are generally, 
present in soluble forms but owing to the action 
of soluble manganese in repressing the avail- 
ability of iron, excess of manga.aese in relation 


to iron leads to toxicity ; (3) the iron-nuumaiu.\se 
relation may be control ied by proper sr>i! 
management; (4) boron, zinc and copper are 
required in minute amounts but a,Fe luglilv 
toxic above tbe optimum .rates ; (5) l)orori differs 
from zinc and copper in that its coiii|.)oujid.s art?*, 
relatively soluble in the soil under all cundirinns 
and that toxicity may develo]'> even from an 
application of 5 ib. per acre while, on tho otlier 
hand, soluble salts of zinc and copper beconu' 
almost completely insoluble .in the soil so that 
relatively larger doses may be harmless ; and 
(fl) minor element deficiencies are not likelr to 
be so common in rice as in horticultural aufi 
garden crops and a certain degree of protection 
against such deficiencies may be obtained from 
the use of town compost, sewage sludge, poultry 
manure and other similar manures. 

Conclusion 

The requirements of rice for minor elements 
can be assessed only in relation to the soil in 
which it is grown. These elements seem to be 
similar to potassium in their effect on the plant; 
in that limited amounts may suffice to produce 
maximum growth. Unlike potassium most of 
them are highly toxic except in niinimai dories. 
Minor elements are therefore to be used onlv 
when a deficiency is p.rovcd to exist givin^j[ 
rise to a disease or disorder a.nd not .merely to 
raise the yield as is the case with the coinnion 
fertilkers. The regular use of minor elements 
in rice growing apparently must await t-iie 
results of future research. It is unwise to use 
them at present without proper scientific advice. 


TWO-WAY PROFITS FROM RICE FIELDS 

L ouisiana rice growers are learning to make double-barrelled profits 
•from their land. Formerly they depended almost entirely upon rice as 
a cash crop. Now they are turning their rice fields into improved pastures 
ana netting as much as $ 41 per acre from pasture — rice rotations,-- Harold 
beverson, Southern Agriculturist, October, 1945. 


HAIRY SHEEP OF INDIA 

S. C. Ghakravaett and Israrul Haq 
Central AgricuUnral Marketing Department 


I NDIAN slieep can be classified into two 
distinct types^ viz. woolly and hairy. 
Sheep of tLi former type yield fleece that 
possesses wool fibroSj fine or coarse, and are 
mostly raised in the north and north-western 
parts such as the Punjab, Baluchistan and 
Rajpiitana. They are bred for their wool and 
mutton. Hairy sheep, on the other hand, are 
thick-set with short hair and there is hardly 
any vestige of wvjol on their body. They are 
found in Peninsular India and are reared 
primarily for rnanuria] purposes, the production 
of mutton being of secondary importance. The 
urine and droppings of shee.p and goats, being 
rich in, nitrogen and phospliorous, constitute a 
readily available form of mamire. Shepherds, 
therefore, graze their flocks (during the day) 
and pen them (at night} on arable land for 
rnanuria! purposes, for which they are paid by 
cultivators in cash or land according to local 
customs. It may be mentioned that the system 
of folding sheep and goats. for maniirial purposes 
is a very popular method of increasing the 
fertility of soil in (Central and Southern 
India. 

Habitat and population 

The largest number of hairy sheep (9,805,000 
heads) is found in the Madras province, where 
these animals account for nearly 68 per cent 
of the total sheep popiiiation. The entire 
population in the districts of Nellore, CiKidapah, 
East Godavmri, Vizagapatam, Madras, Gliingleput, 
Tanjore,Ramnad, Tinneveliy, Nilgiris, Malabar 
and South Kanara comprises hairy sheep. In 
other districts, the proportion of such sheep 
varies from 25 per cent (e.g., in .Beliary and 
Anantapiir) to 70 per cent (e.g., in Trichiuopoiy 
and Madura). In the Nizam’s Dominions, 
hairy sheep account for about II per cent 
(844,000 heads) of the total sheep population. , 
Tliey are particularly concentrated in parts 
like Nalgonda and Ainarabad, and along the 
banks of Krishna and Tungabhadra rivers. 
They are also seen in the northern districts of 
the State. In Orissa, all sheep (366,000 heads) 
are of hairy type, though the quality of their 
hair is slightly different from that of the Madras 
sheep. In the Blysore State, hairy sheep are 


found scattered all over, and form about 5,' 
per cent (153,000 heads) of the total sheep in 
that State. Besides these areas, hairy sheep 
(239,000 heads) are also found in tlie Madras 
States, viz. Piidukkottai, Bangaiiapalle, Saiidur 
and Cochin, in varying numbers. In the Central 
Provinces, hairy sheep are found only in the 
Chanda district (25,000 heads), while in 
Travancore, their number is very small (not 
known). 

Adding up the figures referred to above, it 
may be stated that the total number of hairy 
sheep in this country is approximately 114-3 

lacs. 

Breeds or types ^ ■ 

The hairy sheep of Madras belong to the 
Nellore breed. They are tali and weibbuilt, 
animals having a coat densely covered with 
short hair. In the northern districts of this' 
province, sheep are usually white or white wntii 
black or fa^Yn markings on head, belly, kgs, 
etc. Animals having light fawn, wdiite with 
fawn, coloured markings on their back and 
thighs or light red colour are also met with. 
In the southern parts, animals are coiiiparatmly 
small in size and have mostly light brown or 
red coat, though red coat with white ymtches 
under the abdomen and on the thighs is also 
seen. The average live-weight of "a Nellore 
sheep is 80 lb. The quality of mutton is good, 
while that of skins Is defmitely superior to that 
of woolly sheep. The sheep abounding in the 
Mysore State belong to the Mundga breed. 
They produce rather better €|iiality hair than 
Madras sheep and are a little smaller in size, 
the average live-weight of an animal being 
65 lb. They respond to feeding quickly aiuf, 
the quality of mutton being good, are in great 
demand by butchers. They also provide good 
quality skins. The Orissa sheep are similar to 
the Nellore type, excepting thxt they are shorter 
in size and yield slightly longer and finer hair. 
The average live-weigiit of an animal of the 
Ganjawi breed found in and around the (lanjaiii 
district is 65 lb., the mutton being of an average 
quality. Skins of these animals are -of a good 
quality. The hairy sheep found k the southern 
parts of the Nizam's Dominions aro akin tO' 
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Nellores, wliile tliose in the northern districts 
as well as in the Chanda district of the Central 
provinces belong to the Godavari or Dhormundi 
breed. They are white or reddish brown in 
colour and possess tall and well-developed body, 
the average live-weight of an animal being 
80 Ib. They produce average quality mutton 
and the skins are of a superior texture. 

Present-day utility 

Hairy sheep are raised primarily for manurial 
purposes, the production of mutton being of 
a secondary importance. Since they fatten well 
and their meat is of a fairly good quality, all 
surplus animals are killed for iiiutton produc- 
tion. Their skins being superior to those from 
woolly sheep, the slaughter of hairy sheep is 
profitable from the point of view of skin sales. 
As regards hair, these sheep, as a rule, are not 
clipped in any part, except the Mysore State 
where Mardya sheep are shorn and their hair 
marketed after admixture with finer qualities 
of wool available in the State, In tanneries at 
Madras, sheep hair of |-2 in. staple are removed 
from skins for export to Bangalore, where the 
woollen mills are said to utilise them in the 
preparation of articles like coarse blankets. 
Hair below \ in. in length is not collected but 
thrown out as lime waste, w'hich is sometimes 
employed as manure.- These sheep are not 
important for milk production. 

Future improvement 
. Since hairy sheep produce a fairly good 
quality of meat and respon d to fattening quickly, 
their future lies in breeding them for mutton. 
This will not in any way a&ct their usefulness 
for manurial purposes. Efforts to cross them 
with the object of improving their fleece are 
likely to be laborious and costly, besides in- 
volving long-term breeding policies without any 
certainty of success. The most promising line 
of improveuient appears to be the formation of 
mutton sheep breeders’ cooperative credit and 
sale societies. This organization will solve three 
important problems confronting shepherds 
generally. First, they will throw open to 
breeders cheap and favourable avenues of 
credit for purchasing and maintaining their 
sheep. Secondly, they will bring home to 
breeders better methods of husbanding sheep 
by providing them with efficient sires, and 
supplying information regarding opportune 


times for flushing and piating, the composition 
of suitable but cheap fattening feeds, the b«.\st 
■ age for castration, prophjlactive and disease 
■control measures, etc. in collaboration with 
■the local veterinary departments. Thirdly, 
they will enable breeders to market their sheep 
in a more profitable way by keeping them in 
touch with markets and their tendencis'fs. These 
societies should p.referably be organized i!i 
areas where grazing facilities are available... 
Wherever it is not possible to organize such 
societies, veterinary or animal husbandry 
departments should start ordinary breeding 
societies like those in the Punjab. In areas 
where it is not possible to organize coop(‘rative 
societies at all, possibilities of organizing 
butchers’ associations for financing sheep 
breeding operations in rural areas should be 
explored. 

llxcepting the Mysore State, hairy sheep are 
not clipped in any other part. This is largely 
the result of (a) belief that sheep die if clippefi, 
e.g. in Orissa and (b) ancestral traditioii of 
lea%dng such sheep undipped, mainly because 
an effective demand for their liair does not 
exist. Consequently, there is aii annual loss 
of about 85*7'^' lac lb. of sheep hair. It is 
worthwhile, therefore, to carry out propaganda* 
(by the local development departments) that 
hairy sheep do not die of clipping and tlmt* 
their hair should be regularly dipped. Simul- 
taneously, the local veterinary departments 
should find out if there is any truth in tlie 
shepherds’ belief, as there is a possibility of 
sheep dying of chill or infection if they remain 
unprotected after dipping or proper care is 
not taken to use dean scissors. Regarding the 
utilization of hair, departments of industries' 
should organize cottage industries for tlie 
consumption of sheep hair. Wherever possible, 
they should open purchasing depots aiid oiu'lize 
this material in the institutes workiiig under 
their control. Sheep hair can profitably be 
utilized fur making coarser type of rugs, mats, 
blankets, iip-holstery, linings, etc. Attractive 
durries of multi-colour pattern are likely to 
fetch more than ordinary type of rough blankets. 
Sterilized sheep hair can also be used for stuffing 
pillows and mattresses. 

* Calculated at a Hat rate of lb, of hair per .sheep, 
as it has been ascertained that if hairy sheep were clip- 
ped the annual yield of hair would vary from J to i lb. 
per head per annum, 
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PROCESSING OF SOYA BEAN FOR THE PREPARATION OF 
MILK AND OTHER FOOD PRODUCTS 


S, S. DE .and V* Subrahmanyan ^ 

Department of Biochemistry Science, Bmigalore 


D uring recent years, comicierable amount ' 
of interest lias centred round the possible 
utilization of soya bean, which has been 
acclaimed by many as the ‘ wonder beau t. 
The practical importance of the bean and its 
varied applications came recently very much 
to the forefront when it came to light that just 
prior to the commencement of the war, the 
Germans had stocke<i huge quantities of the 
bean amoimting to several million tons ; that 
the Chinese and the Japanese, both very hardy 
races, and admittedly very good lighters, derive 
a considerable amount of their protein require- 
ment from this bean. It is also well-known 
that, over certain parts of Cliina, where the 
pressure of population is so considerable that 
the maintenance of domestic animals on any 
large scale is practically inipossil>le, the main 
protein requirement of the people is derived, 
in some form or other, from the soya bean. 

Industrial and other uses of soya bean 

The Chinese have a long tradition, going back 
to the pre-Christian era, for the use of the soya 
bean. With centiiries of experience, they have 
developed numerous uses for the bean which 
practically enters into the everyday life of the 
people just in the same way as rice, wheat, 
ot jowar does in different parts of India. The 
American tourists in China were so struck with 
the extensive uses of the soya bean that their 
Government deputed a number of scientists 
both to China and to Japan to study not only 
the different methods of using the bean but also 
the scientific principles undeilying them. The 
American public took to the bean with much 
enthusiasm. They have not only learnt to 
appreciate the value of the various soya beau 
preparations, but they have also made consider- 
able improvements on the methods of preparing 
them. Some of the preparations like the soya 
milk, butter and bean curd are also being 
produced on a large scale. Other industrial 
applications of the soya bean have also been 
discovered during recent years, with the result 
that very large areas are now devoted to the 
growing of the bean and millions of bushels of 
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", the bean are annually produced and used within 

■ that country. The production during 19*1 S is 
.reported' to have been 216 million bushels. The 
bean' is also extensively used in Canada, wkere 
soya milk flocculates are largely used (or infant 

■ foods a'ud similar .products., 

' In Russia there is very intense propaganda 
for the use of soya bean. Soya bean dishes 
have been introduced in restaurants and homes, 
A Soya Research Institute has been organized 
in Moscow and in a special exhilution of soya 
food, 130 varieties of soya dishes including 
cutlets, pastry, salads, candy and beef were 
shown. A dinner prepared entirely of my a 
bean was served to representatives of trade 
unions, factories, the Red Army and the Soviet 
press. The food was unanimously declared to 
be excellent. 

A conservative reckoning would show that 
today nearly one-hrdf of the total population of 
the 'world is using the soya hem in tlieif daily 
diet. ' ■ ■ 

■ Soya bean in India 

It is difficult to state as to when the soya 
bean was first introduced into India, but its 
use was never very extensive because the 
different methods of application were not 
generally known. Between ten and fifteen 
years ago, an attempt was marie by several of. 
the leaders to popularize its use. A fair 
quantity. of the imported beans (probably from 
Manchuria) also appeared in the Indian nuirket. 
The results of using tlie pulse as a d'hal were, 
however, unsatisfactory. Many of the users 
eomphdned of indigestion. The general ini- 
pressioii was that the pulse -was not nuich 
superior to the other Indian pulses. The 
nutrition research workers also came to a 
similar conclusion. They found that when 
fed as such to experimental animals, tlie pulse 
had a low digestibility ; the protein was also 
found to have a low biological value. Experi- 
ments with school children showed that" the 
cooked pulse could not make a useful supple- 
-ment to^ the average diet in the same way as 
cow’s milk does. 
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The above findings, though rather discourag- 
ing, nevertheless proved valuable iu that they 
show that the soya vshould not be merely cooked 
in water if the full nutritive value is to be 
realized. In fiict, a study of the more recent 
literature on the subject would show that the 
soya bean should be processed rather drastically 
to disintegrate the cells before the maximum 
digestibility and food value can be procured. 
Among tlie products that can be thus obtained, 
perhaps the most useful is the milk. 

The soya milk 

The Ghmese method: The conventional 
Chinese method of preparing the milk is to steep 
the pulse for a few hours" in water and then 
grind it to a paste which is then heated with 
water. The milk, rhus obtained, is not very 
palatable nor is its nutritive value high. It 
was felt desirable, therefore, to improve this 
method. The following is the procedure which 
we use. 

Tlw imipTomd method : The bean is soaked 
overnight in water and then suspended in bags 
(guniiy or any other type will do) to facilitate 
germination. The bags are periodically soaked 
in water to moisten them and germination is 
allowed to proceed for the best part of two 
days. The skin is then peeled off by rubbing 
and the kernel heated with about four times its 
volume of water at about 70'^C. (scalding hot 
but not boiling) for about half an hour. By 
this treatment, the bitter principle and the 
colouring matter adhering to the surface of the 
kernel are removed. This operation is much 
facilitated by dissolving a small amount of 
sodium bicarbonate (0*2 per cent) or glycerine 
* (1 per cent) in the extracting water* The 
extract is then drained off and the kernel 
washed with fresh water. It is then ground to 
a fine paste. The paste is mixed with three 
times its volume of waiter and the suspension 
boiled for about half an hour. It is then 
allowed to stand for sometime when the coarse 
matter settles dowji, leaving the milk on top. 

If necessary, the milk could be further filtered 
through fine muslin cloth to remove any coarse 
matter that may be mechanically carried. 
Additions of a small amount of sugar and a 
trace of salt improve the taste considerably. 

In the usual household practice, it may not 
aiway s be possible to allow of extended germina- 
tion though this would give the best results. 

A useful compromise would be to have over- 
night steeping followed by about a day’s germi- 


nation. In the absence of adequate facilities, 
'even overnight steeping would suffice. 

, The flavour and taste of soya milk 

The milk obta/ined in the abovci nianner lias^ 
a pale yellow colour reminiscent of cow's milk. 
It has. a pleasant, nutty flavour and an a greeable 
, taste.- These are quite pleasing by theins( 3 ives, 

, but as they are foreign to persons acenstoined to 
■ cow’s milk, the best plan would be to add nn 
■.'equal quantity of cow’s milk or less, so timfc 
the user may get used to the bean flavour. 
As time goes on, the proportion of cow’s milk 
may be reduced with advantage. Soya milk 
could also be mixed w’-ith tinned milk or milk 
powder in which case, the smell of the latter 
completely masks the slight vegetable fiavoiir. 

Eesearchis in progress to completely eliminate 
the vegetable flavour and to replace it with 
milk flavour. Promising revsults have already 
been obtained. 

Although a large section of the •world is 
accustomed and even likes the flavour of cow 
or buffalo milk, it is still an artificial taste 
acquired at some early age. The Chinese who 
have been accustomed to soya milk almost 
from their infancy do not usually like tlie 
smell of cow’s milk; moreover, they find it 
indigestible as compared wdth soya milk. 


Nutritive value of soya milk 

Apart from the centuries old experience of 
the^ Chinese and the Japanese, extensive ex- 
periments carried out in America during rec{?nt 
years have convincingly sliown that soya milk 
supplemented with a little cane sugar and 
calcium could be safely used for feeding even 
infants. Children grow on soya milk; at almo:=;.t 
exactly the same rate as they do on cow’s milk. 
Animal experiments carried out by us buve 
shown that, by following the improved metho^i 
of processing, the digestilnlity is ineren.sed to 
well over 90 per cent of that of the best (*ow*s 
milk, llie biological value of the pi\»tein is 
also enhanced to practically the same level [is 
that of cow’s milk protein. 

Possibilities of soya milk in India 

_ It has often beea stated that India should 
increase her supply of dairy products and that 
the cow or bnflaio milk supply should increase 
at least three-fold. This is, by no means, an 
easy proposition. The populatiou of the 
country is increasing at a fast rate and, contrarv 
to all post-war expectations, there is a very 
lively danger of the available milk supply pe'r 
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capita actually going down bekn? tlie present can be grown easily over a large part of India, 
estimated level ""of 7 oz. per day. Such a The estimated yield is about 1,1300 lb. per acre, 
situation is already being faced in China and If there is sufficient demand, there will be no 
the only way in which the milk reqniremeiit of difficulty in producing the required quantity of 
the population can be met is by resorting to bean. The price of the bean will then come 
vegetable sources like the soya bean. down to less than two annas per pound and 

the inclusiA^e cost of the milk to less tkiii two 
Uses of soya milk pice per pound. 

The soya milk lends itself to a ; variety':' .of ■■ 
applications in the same wmy as cow’s milk. Other soya products 

Perhaps the most atfauctive among the products are a number of other sova products 

is the sour curd which is prepared in the same g^^^h as the sweet junket curd (obtained Iiy 
way as the curd out of cow s milk. The soya adding rennet or some calcium salt), vegetable 
milk forms a sweeter curd than the cow’s milk cheese, chana (edif)Ie casein) for preparing a 
which, as is well known, goes increasingly sour number of sweet dishes, but ter and cream, differ- 
011 standing. To a section of users, the soya sova beverages, sauces {e.o,. the wmll known 
curd is actually more agreeable in taste than Worcekershire sauce), bean tloiir (obtained by 
the cow’s milk curd, but if greater sourness is special processing) and so forth. The prineipies 
required, a small amount of cow’s milk could be underlying these preparations are foirly well- 
added to the soya milk. The flavour of soya known, but the conditions -will have to he 
curd is' practically the same as that of cow s carefully standardized and rendered into a 
milk curd, ^the lactic fermentation modifying siniple routine. Once the importanco? ofpro- 
the flavour in both cases to the same extent. ^ ^ cessing is realized, we can look forward to 
Over a considerable part of India, the chief extended use of the bean and the different bean 
dairy product used by a large section of the products in the country. 

population is only the sour curd or the butter order to give to soya the pLice to which 

milk. Owing to the high cost of cows milk, itis tnitltled, a threefold pn>gramnie is riecessary, 
the corresponding curd and buttermilk are now fundamental resea.rrdi on sova’ : 

becoming increasingly difficult to ol)tain. Itven ettcourauing food maniifacdnrers to prepare 
at the preg.ent high price of the bean (roughly srnm food products ; ami (c) education 

4 as. per lb.), the soya milk costs only about . -.of -the . public by publications, dixtoms; aiid^ 
one-fifth of that of cows milk, so the curd clemonstrations ** 

obtained from _it would come witbin easy react Animportant step would be tire establishment 

of a large section of the population. ^ soya foundation in order to promote the 

# '■. . creation . of ai ^National, O'lTmiiizatlon'^fo^^^ 

Froductmn of soya bean 'Research an example of /'which ' 

Our enquiries have shown that the soya beau in the U.S.S.R. 


.FARMING 'NOTE/: ■''/. ;3:.v;i:/ 

T IMK your production for the high-price periods of the year* For most : 

products there are vreli-clefined high and low periods that come eo,e.h 

year. It^makes a lot of difference in profits whether you sell with the :i 

crowd when prices are down, or time your sales for the high periods, --"Fie ' 1 

October,: ISiS.^/''';/'-:/.''/':/'"/''/^ ' ' 


; SHEEP FARMING 

,■ R. C. Haksae, M.Sc. ■ " ' 

OffiGef-in-Ohmge, Kashmir Sheep Breeding Scheme, Banihal 


N O adjunct of Indian agricultural economy 
has received^ less attention during the 
last several centuries than sheep farming. 
Sbeep have been increasingly associated with 
mutton and the fact that they produce wool 
and can produce better and larger quantity 
has been lost sight of. The result of this 
neglect is that most of the Indian types of 
sheep, particularly of the south, have now almost 
reverted to the wild state and produce only a 
coarse wool or hair. The average weight of 
ileece of sheep in India does not exceed two 
pounds in a year. It is the lowest yield in the 
world. 

A neglected industry 

Even to-day, inspite of the very active 
interest that the Imperial Council of Agricultural 
Research has taken in recent years in the 
development and improvement of this very 
important industry, the prevailing belief is that 
the rearing of sheep does not require any 
technique and sheep can better look after them- 
selves. This out-look has been largely respon- 
sible for the lack of interest that has been paid 
to this industry. The writer, who claims about 
^fifteen years experience in the rearing of sheep, 
both as a large scale commercial proposition as 
well as an experimental measure and has 
handled local as well as foreign breeds of sheep, 
has discussed in the present article some 
common features of sheep rearing and an 
effort has been made to show that even the 
so-called common features require a subtle 
technique. 

■Grazing' 

TJnkonsed, entirely grass-fed and susceptible 
to so many diseases as sheep generally are, 
nothing contributes more towards their well- 
being than good grazing. Well-fed and healthy 
sheep can stand adversities of climate and 
nature’s harsh moods better than many other 
domesticated animals do. 

What then is the secret of giving good grazing 
to a flock ? The secret lies in understanding 
the psychology of sheep, their likes and dislikes, 
their capacities and limitations. It must be 
20 


clearly understood that the slieep is a very 
stupid and panicky animal. Any nois'% sliiill 
sounds, hustling, barking of dogs and a host t)f 
other causes is apt to put it out of gear. Another 
prominent feature is that it is very fastidious 
in taste. It does not like grass which lias 
been trampled upon or soiled in any way. 
It delights to graze over untrodden nooks and 
corners, along the sides of iinapproacdiable 
rocks where virgin grasses grow, over slopes 
of mountains and hills and on the edges of 
field divisions. Although it is an omnivorous 
grazer it prefers soft, swu^et and short grasses 
and herbs upon which it thrives best. It is 
a truly gregarious animal and has a horror of 
loneliness. Sheep are very susceptible to fclif? 
effects of grazing over wet pasturage which often 
causes distention of the stomach with gases 
which may result in death by sulTocalioui. 
Bedewed grasses in mid-winter niorning,> are 
responsible for many deaths. 

Pasture lands should necessarily have some 
shady trees and be in close proximity to 
supply, preferably fresh water. The}’ should 
be as far as possible from habitation. The best 
pasture^ lands are along the slopes of high 
mountains with a clearing here and there. 
The higher the altitude and the less the rainfall, 
the more nutritive is the grazing. Common 
experience associates the nutritive value of 
grazing available in a pasture with its geogra-: 
pineal site. The Indian pasture lands which 
are situated in the north are less rainy, cooler 
and grow more nutritive grasses and sheep 
thrive very well on them. Although more 
pass grows on the southern aspect of Itiils it 
is of poorer quality. Sheep in some instances 
may fatten on it, if the raiiifull is not very heavy, 
but they lack stamina and lose condition quickly 
in winter and there is high inortalibv amuag 
them. What is needed is abundant light, a dry 
atmosj)here and fine grass. Pastures which are 
not exposed to sufficient light, either due to 
their geographical position or to their being 
too wooded, should be avoided as far as possible. 
Experience has shown the merit of these genera,- 
lizatioiis. The conditions referred to above 
to mountain grazing in summer. In 
plains the best grazing is available along river 
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and canal banks wkere geiierailj shady trees 
are to be foundj or in protected forest ^ bir ’ 
or mhhas. Low land, proximity to swamps, 
catchment and water-logged areas, howsoever 
luxuriant, may be the- grass upon, them, should 
always be avoided. The small flocks of land- 
.. owners '.are ■ best graced over fallows. 

A good shepherd should, in the first place, 
be able to take a correct estimate of the 
number of stock that he can with advantage 
maintain on the pasturage available to him. 
Under-stocking is always preferable to over- 
stocking. The next important thing is to 
divide las pasturage into compartments and 
graze them by rotation. Each compartment 
has to be further sub-divided for the number 
of days it has to be grazed and the best shepherd 
is one who knows how to sub-divide so that 
his stock each day will get its fill. In grazing 
over the slopes of high mountains a shepherd 
starts fropi the bottom, goes up slowly, letting 
his flock graze here and there, his sheep gradually 
putting on more weight and a heavier coat, till 
by the time the hottest part of the year arrives 
they reach the top. The snows then melt and 
the most nutritions, sweet, short grasses spring 
up. They are the very cream of grazing and 
bestow a vitality and stamina on the sheep 
which preserves them in the scanty grazing 
available in winter. Three to six weeks, as 
the case may be, the shepherd spends on the 
higher altitutes with his flock. The rains come 
and pass away, the stock attains ^ top notch ’ 
condition, and then slowly the heavy-bodied 
and heavy-coated sheep start their gradual 
downward march. 

In his daily routine an expert shepherd takes 
away his flock from camp and proceeds towuirds 
his pasture, earh^ in summer mornings and late 
in mornings in winter when the dew has dried 
up. The pasture reached, he with a minimum 
of whistling and shoiitingjjnst scatters his fl.ock 
so that the sheep are in a broken line two deep 
to three deep. The sheep, hungry as they are, 
begin to graze greedily. All hustle, barking 
of dogs and shouting of shepherds during this 
time must stop. The expert sheplierd mutely 
stands and watches his grazing stock listening 
for the familiar sound. If he knows his job 
well he can, with his eyes closed, tell which 
part of his flock is not grazing properly. In a 
couple of hours or so the flocking tendency, 
which has been partly neutralized by the 
greater need for large grazing area, imperceptibly 
and slowly reasserts itself and the flock packs 


closer . together.' ■ The time then conies when 
'.the shepherd, who has so far bt^en f|uiet.ly 
watching, advances and moves his flock on to a 
■ little distance, then separating it, pushing a 
sheep here and a dull lamb there, till the flock 
settles again to grazing. Another couple of 
hours pass by and by mid-day the flc»ck has 
had its fill. Sheep like nothing better at. tliis 
time than ’'to be take,ii to a nearby 'watering 
place where they enjoy a good cool drink ami 
where they can lie and ruminate in the shade 
if it is very warm or bask in suiisMiie. ■ The 
iambs may move about for some time but 
finally they too settle down alongside their 
mothers and sleep. After the mid-day rest the 
flock is moved to fresh pasture Init liefore 
setting off the sheep should be given another 
opportunity to water ; there are always some 
who will avail themselves of it. In the after- 
noon the distance covered should bo such as 
give a certain amount of exercise. Bhoep by 
themselves have little initiative and the work 
of the shepherd is lighten(?d by the presence of 
a few goats who act as leaders to the flock. 
In the late afternoon the movement should be 
so directed that at nightfiill the flock has 
grazed back to the vicinity of the fold. 

Improvement of pastures 

As is well known some grasses and herbs are 
poisonous ; some only in the green state, others 
when dry. A good grazier should be able to 
distinguish such grasses and herbt: Pastures 
in which they grow should either be avoitled or 
the poisonous stuff systematically removed for 
a number of years before seeding time until it 
entire!}’ disappears. Improvement of pastures 
is undoubtedly an expensive venture but no 
investment brings better returns in tlie long 
run to a stock owner. Nevertheless some 
poisonous grasses and herbs will alwa^^s remain 
and what an expert sheplierd should do is 
not to take Ids stock for grazing where such 
plants are found to be growing in ahtinduiice, 
particularly in the forenoon when the sheep are 
hungry and their stomachs empty. Poisonous 
grasses are particularly potent to animals in 
that ^state. Young lambs immediately after 
weaning need special attention because instinct 
in them is not so effectively developed as to 
enable them to distinguish between different 
grasses. It is best to leave one or two adult 
sheep in such a flock who well lead it to the 
parts safest for grazing. Iwesdn-Iamb should 



CATTLE DISEASE AND MILK SUPPLY 


N London, the House of Lords held a full dress debate on the subiect of 
diseases of dairy cattle and the nation’s milk supply. TJiis marks a 


. . iaujjpiv. J.ilL'S lIiarKS H 

for combating the major cUsoascs of 


.iar,.Tr 4.1 I n wmuoiLmg Lilt? iuujor diseases ot 

i*n Y ^ ^ i Purpose of protecting the public health and of increas- 

mg the milk supply of that nation. When an adequate milk sujmly has Iiceii 
so produced and so distributed as to guard the consumer against diseases of 
Dimals transmissible to man, and also against those human infections which 
ia> be carried into homes by the milk, then the consumption of dairv products 

standairoT 

The animal diseases of paramount importance are tuberculosis, mastitis 
brucellosis, stenhty, and Johne’s diseases!^ It was estimated that tC five 
( .ibtaseb result in an annual loss of more than £23 inillioii, and that 80 per cent 

methods of controL Plans 

„ use of the veterinarians available, and for trainim' 

additional veterinarians immediately.-Fctemi.ri/ Science iVk^sie/ter, U.S 
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be carefully guarded against grasses or grass 
seeds which cause abortion. 


Genius of a good shepherd 


The genius of a good shepherd lies in his 
study of the flock individually. He must know 
all the vagaries of his sheep. It must be 
recognized that physically the sheep in a flock 
look like, but temperamentally they are all so 
d liferent. In every flock there are some 
' front line ' sheep, healthy, vigorous and 
always grazing in the front. They get the 
best feed. TJiey are the very cream of the 
dock. There are otliers always following some 


. active sheep and behaving as its ' camp 
' .followers ^ There is a third group of straggling, 
unthrifty and dull sheep wlio prefer to "stand 
' about with their necks stretched and their 
heads thrust between the hind legs of equally 
lazy, , .animals. Their laziness and co.nseqiieiit 
lack of .grazing becomes a vicious circle. These 

■ groups are found every flock. The art of a 

■ good sheplierd lies in affording equaily good 
grazing to all his sheip ; increasing the ‘ froiit 
line ’ immbers and reducing the™ mimfier of 
sheep in the second and particaiarlv in th,-? 
third group. All the slieep in bis flock must be 
active, healthy and vigorous : therein lies his 
success. 


INBIGENOUS : REMEDIES : AG^ FOOT-AND-MOUTH 

DISEASE' 

.'M. ABBTJSSklLAM ■ 

ImpefiahVetefimryBMemcliInstiMeyM : 


/T^ man in this country has- to 

■ , I':, contend ■'with rival systems of ' medicine,. 

'A the adherents, of which have clamoured 
■ for .government recognition from time' to' time 
and have, eve,n gained some support .during 
.recent years. Hard though it is for the practi- 
tioner of rational medi,cine 5 , it is nothing as 
compared to what the scientifically ' trained 
veterinarian has to fight against in this country. 
The 'latter is at once confronted with ■ quackery 
of the worst kind, superstition, witchcraft, and 
above all, dogmas which have been termed 
religious. He rarely gets a village animal in 
his hospital which has not been already tortured 
by nostrums or charms of various kinds. On 
the top of it, there is a body of pseurlo-patriots 
who are supposed to be educated and who 
think that there is m:nch in these indigenous 
systems and remedies which is uriknowii to 
the niodern veterinarian or physician. In the 
present article, an attempt has been made to 
survey the more common remedies which are 
recorded in the literature as in use against 
foot-and-mouth disease in Indian villages. A 
few remedies of which the author and his 
professional friends had first-hand knowledge 
have been added. It is realized that this survey 
is not complete, but it should suffice to warn 
intelligent farmers against their use, and it 
may help to lift the obscurantism of some of 
our educated compatriots. It is high time that 
we should place our animal husbandry on a 
purely scientific footing. 

Foot-and-mouth disease has bee,n selected as 
an example for this survey, mainly because it 
is easily diagjiosed hj the villager and is widely 
prevalent. It inmst be pointed out that the 
disease in India is generally mild and the chief 
criterion of a remedy againk it is not the saving 
of life. The remedy should be such that it 
prevents complications and helps the sores to 
heal in normal time. 

Charms and |ujiis 

In the villages and towns of northern India 
the horns and hoofs of cattle are coloured with 
red earth (Hind, geri^ geru) as soon as foot- 


and-mouth dis.ease appears in the locality.^ 

■ Rarely, this, colouring is done in the case ol: 
other contagious diseases and is sii|>posed to 
afford immunity against disease in general and 
.foot-and-mouth, disease' in particular. To the 
.veterinarian,, it, affords an easily, noticeable >sign. 
of the 'existence of contagious disease. 

In parts of southern , India, an elaborate 
operation is performed when a large number of 
animals are to be protected .from the disease or 
affection. Two platforms (oacli a])Out one 
square foot i.n size) are .erected in the ju.ii.gh 3 
opposite to each other, one to the east and 
another to the west. At about 3 pmi., fi,ve 
pieces of bewachellor quartz are placed trj the 
cast of the western platronn and three to the 
ivest of the eastern platform. After this, 
oeTtum joojns are perfornjed to tlie imtive bugle, 
called halag and the palinira loaf. A kid is 
then killed in the eastern diivetioin its iiiie.siiiies 
tied to the trees in the north and south, and 
the blood flowing out of its belly eolleetefL 
The herd of cattle is then made to pass from 
the west to the east over the flesh and stones, 
when the blood already collected is sprinkled 
over them. In the evening, when these cattle 
enter their pound, another kid is killed near 
the entrance and its blood, flesh, etc. are spread 
all over the place. It is not permissible to kill ^ 
a goat instead of a kid, for the purpose. On 
the following morning, luiraka {horse -grain, 
Gufcima longa) mixed with tgre (curd) is 
sprinkled over the cattle at 5 a.m. ; this is 
continued for three clays. If less than 10 
animals are involved, the mouth uud feet are 
washed wdth a decoction of the biirk of a phint 
called putchari clieJcki (? Debregeasia rdidlua), 
ilt the same time, a wet cloth ]}histercd with 
red earth is applied to their backs, the whole 
appliance being kept wet by sprinkling wa.ter 
over it. In parts of central and.w^estem India 
also, earths of various kinds are applied to the 
backs of affected cattle, with or without . the 
admixture of some leaves. , 

In oertein areas of M}^sore, water in which 
fi.sh have been washed, is used to bathe the 
mouth and feet of healthy cattle and the same 
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fluid is sprinkled in and about tke cattie-yard. 
TMs is supposed to prevent or mitigate the 
disease. Affected animals are also treated with 
fish washings, a hornful being also given as a 
drench. In some villages, the animal is marlrArl 
on the left flank with freshly 
slaked lime thus. In some cases, 
this mark is made with the hot 
iron. At the same time, the 
mouth is washed with old 
tamarind soaked in tepid water and fumigated 
with burning sulphur. " 

Certain common religious practices aiming at 
the prevention or suppression of contagious 
diseases among animals may well be classed with 
the foregoing charms. 

Medicinal remedies 

The number of medicinal agents emploved in 
the treatment of this disease is a legion. Several 
kinds of minerals, barks, roots, leaves, seeds, 
pulses, oils, fats, ashes, juices and animal 
products are used as dressings ; even urine is 
employed for the purpose. The nostrum used 
and the method of its preparation and applica- 
tion differs from village to village. A detailed 
survey of all the medicines used would fill a 
volume. A few typical and more commonly 
practised methods are mentioned in the follow- 
ing lines. It will be seen that many of the 
remedies are absurd, others are slightly useful 
but very wasteful, and still others are difficult 
to assess. 

In iiorthern India, the mouth lesions are 
generally treated with flour of pulses like urd 
(I hasedus mungo), masur {Lens esculenta), and 
moth (P. aconitifolms), which is made into cakes 
With ghi, butter or oil, some salt, seeds 

(Lamm copicerm) and brown sugar being 
soinetimes added. These cakes are *given as 
not as the animal can bear and are forced down 
Ms throat. The rupture of vesicles resulting 
irom this mishandling is considered to be an 
achievement. At some places, powdered ajwam 
seeds are made into a bolus with (brown 
sugar) and butter to be fed to the animal 
Another common practice, which very much 
approximates the rational treatment is the 
washing of lesions with an infusion of babul 
bark {Acaoia arahica). Such infusion is, how- 
ever, generally obtained from the village 
tannery and is thus liable to contain disease- 
producing prms. In some districts, half-a- 
seer of (brown sugar) is placed in the mouth 
ot the animal which is kept shut by tying a 
Btrmg around the muzzle for 12 hours, lor 
foot lesions, which are supposed to be caused by 


an imaginary bird mahum pecking ab the cleft 
of the^hoof, red oxide of lead (Hind, samikur) is ' 
made into a paste with lamp-black and oil and 
applied locally. Ashes of jaml leaves (Proso pis 
spicigem) are similarly used. When there are 
■maggots, a poultice made of lime and peach 
leaves is applied. 

In central and in parts of western India, the 
mouth lesions are treated with applications of 
turmeric mixed^ with butter-miik or of tooth- 
powder consisting of flnely-powdered burnt 
almond shells mixed with common salt. The 
usual plan is to spread the powder on a ripe 
plantain, expose it to the night dew and thrust 
it into the mouth of the animal next morning. 
At the same time, butter or oil is rubbed on the 
horns. For foot lesions, several dressings are 
used, among which are crushed kaith leaves 
{Feroniaeleph^^^^^ and lime leaves, 

clihmali oil (Gardenia gummifera, G. hieida), 
equal parts of sesame oil and lime, bhelciwa 
(Semicarpus anacardium) and teak oil, mixture 
of lamp-oil, dammar XVateria imlica) and " 
camphor, hawanch 0}i (Psomlla con/I Ifolia)^ 
asafoetida and alum. In some places, mudar 
h&rm (Oalotropis gigautea ) are boiled in urine 
and; sprinkled' on the'' sores., v/: After /using ,■ 
of the foregoing foot dressings, the part i< 
plastered with mud or the animal is made to 
stand oil hot earth. 

Ill southern India, ripe cooking plantain i's ■■ 
dipped one-fourth part in sesame oil and . gi'veii 
: to ■ the, animal to, s'wallow. Water in which 
fish have been washed is used as a mouth 
wash and given as a drench. Ragi gruel, with 
or without plantains ci’ushed in it, or rice f^Tiiel 
IS given as feed. 

In certain districts of eastern India, a marking 
nut {SemicaTjMs anacardium) is wrapped iu a 
chapati and fed to the affected animal. If it 
causes a loose motion, it is said to have produced 
the desired effect. Flesh of a tiger, when 
available, is given as a curative or preventive 
in tins and other diseases. 

The importance of ‘ blowing ’ (deposition of 
maggots) m the foot lesions is gonerallr recog- 
mzed all over the country. The usual village 
method of preventing this complication is to 
Keep the ammal standing in water or nuid for 
varying periods each day; This operation, if 
sufliciently prolonged, generally achieves this 
purpose but the rnud aud sand which gets into 
the lesion, delays its healing considerably. 

What should be done ? 

d allied practices. They are not only useless 
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but often harmful and wasteful. The' same _part_ of ^finely powdered,,, copper sulphate li^is 
can be' said of ■ many of the ,mediciiial agents been. thoroughly mixed, ,lWheii a,la,rge iiuiiiber 
mentioned above. An intelligent farmer 'must ■ of animals are to be treated it is ecoiioriiical to 
never listen to Ms neighbour, servant or tenant ■ construct a foot bath., such as, can be reauiij 
who advises , any of the foregoing charms or devised by placing a, tarpaiiliE sheet in a sliallow 
nostrums, in the/ of foot-and-mouth, , pit and' placing a temporary, fence on either side, 
'disease.' He should, instead, carry out 'the - This bath is filled to a depth ©t about six inciies 
cheap, simple and, efective,' rational , treatment with the- weak- copper .sulphate solution men- 
.'outlined below. ^ The. 'medicines required, are 'tioned .above, xili the ' aftected^ animals are. 
easily, procurable , in ,' the -Indian- bazaar. , ■ , ' made to wade slowly^. through this bath, twice 

'When the disease has broken' out in a herd, ' or thrice daily.' This treatiiieiit suffices for 
it is iis,ually impossible to save the unaffected mild cases but severe and complicated ones 
animals. In such cases, it is advisable and should be attended to iiidividually. If maggots 
expedient to spread the disease in the herd- by are noticed in B^nj of tke sores, the}" should be 
artilicial means, , 'It is usually done by rubbing carefully .picked out with forceps and the cavity 
the infected saliva in the mouth of healthy plugged with cotton soaked in turpentine oil 
animals. -The disease resulting from this and (Hind,, tarpeen ha iel) for two or three days, 
natural infection is treated in the same w^ay. Thereafter, the so,re should be treated as usual. 
The affected aniinai should be kept at, rest in a The feed given should be soft, e.g. green grass, 
clean dry place until 'the sores are completely mashes or grueis. 

healed. If the floor is the earth should When a herd is unaffected at the time when 

be frequently changed ; the mouth should be the disease has made its appearance cdsewhere 
cleaned with weak borax (H.iiidjSoliaga) or alum in the village, it may be possible to save the 
(Hind, pliatlcafi) lotion, two per cent. The former by a complete and rigid isol^rtion several 
feet require more attention and should be hundred yards away from the village. ^ All 
frequently washed with a weak solution of kinds of conimunication between tiie aOceted 
copper sulphate (Hind, nila tootia) made by and healthy animals should be stopp*.Ml. Tbe 
dissolving a drachm of the. drug in a quart of isolation should continue up to one month alter 
„ water. ' .If frequent -attention is not possible, the last animal has developed the disease. Biieh 
the sores in the feet should be smeared '"with isolatio'U is not worth attempting, ii it cannot 
Stockholm tar (Hind, liih), in which one-tenth be compiete and rigid. 


LIVESTOCK INFORMATION 

D ecisions of iinportanee . to the .livestock industries of Australia and 
other Pac'ifie . countries, were reached .at. the International Veteriiia-ry 
Conference called , by UNREA, -and held in Sydney, last month. Con- 
ference approved the formation by UNREA ’s .South-West Paeffic Area Office 
of an International Veterinary and Livestock' Secretariat. This secretariat 
will collect and circulate to member nations information on animal diseases, 
particular^ those affecting traffic in animals and animal products for relief 
and rehabilitation. The secretariat will also circulate information on the breeii- 
iiig and feeding of livestock, as these are important factors in rebuilding flocks 
and herds reduced or destroyed by war. Confereiiee received a rmblegrarn 
from the Director-General of UNREA (Mr. Herbert H. Lehman) declaring that 
rehabilitation of war-devastated livestock was one of the world’s important 
food problems." Eejnesentatives of the governments of Australia, China, India, 
Netherlands Indies,'' NeW" " ’Zealand, ' Philippines'" ■and'.''^TJ'nite.d' States, ,a,iid ■ of ' the 
commands of Admiral Mountbatten and General Mac Arthur, attended.— 
Australian Agricultural Newsletter, January, 1946. 



O NE of the mysteries of nature, which has 
exercised the minds of the common naan 
as well as the scientific worker, is the 
predetermination of the sex of the future off- 
spring. Although several experiments are said 
to have been made in this direction not only 
from the point of view of scientific curiosity 
but also with a view^ to determining the condi- 
tions necessary for obtaining either male or 
female offspring as desired, no satisfactory 
explanation has yet been given. Apart from 
other considerations, such a knowledge would 
particularly be of immense economic importance 
to farmers and breeders. The dairy fanner is 
always faced with the problem of securing 
sufficient number of female calves and male 
calves in proper time so as to maintain a uniform 
proportion of milking animals in the dairy- 
herd and also to obtain work animals and 
breeding bulls according to his requirements. 

Se{)s and time of service 

There have been reports of several attempts 
made at predicting the sex of the offspring 
mostly based on the physiological conditions of 
the animal during the period of gestation. 
Such predictions, however, have not always 
proved correct and moreover this belated know- 
ledge does not help the farmer or breeder to 
obtain a calf of the desired sex. There is a 
belief that the time of service might possibly 
bear some correlation with the sex of the calf 
but there is no evidence in literature of any 
systematic efforts made to investigate this 
point. In a note^ by Chakrabartty, it has 
been stated that in his personal experience of 
28 cases of bull services, he found that those 
cows which were served in the forenoon (7 a.m. 
to 12 noon) gave birth to male calves and those 
that were served in the afternoon (12 noon to 
6 p.m.) gave only female calves. If such a 
relationship between the time of service and 
the sex of the calf is really found to exist, it 
would no doubt prove a very valuable boon 
to the breeders in that they could easily regulate 
the times of services of their cows according 
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to their requirements of either male or female 
calves in the dairy herd. 

Tests at Bangalore 

In order to verify the above aed 

■also establish whether any such eoiTelatirei 
existed between the time of seiuice aud the 
sex of ■ the calf, observations of the times of 
services, of 22 stud bulls of the Sciruihi, Gir, 
Ayrshire and Murrah breeds and the sex 
distribution , of their progeny were made at the 
Imperial Dairy Eesearch Institute, Bangalore. 
Altogether 167 services in the forenocai and 
148 in the afternoon, covering a |)erio(i of o\a?r 
two years, have been observed and tl,io sex^ 
distribution of the resulting calves is shown in 
Table I beiovr. 

... ' Table I . , 

Correlution between time ofsetvke ami .s'C/ if ea!j 


Breed 

No. of bulls 1 

Forei 

loon. services 

Ai'ternrHai 

ieVM' 

ah'es 

No. of 
ser- 
vices 
to 

cows 

No* of calves 

No. of; 

>'er- j A'*i. uf e 

Female llil'ale 

to/'.'j ,, 
cows 1 Fen .ale 

•Milk 

Scindhi 

11 

90 ' 

45 

’ 54 

78 I .‘iO 

! 39 

Gir 

6 

35 

18 

i 17 

41 ■ 25 

} Hi ■■ 

Ayrshire , 

2 

17 

5 

1 12 

20 ; s 

1,2 

Murrah ; 

3 

16 

11 

I 5 

9 i 4 

5 

Total 1 

! 

1 

22 

167 

79 . 

1 88 

j 

148 76 

, 72 


It will be seen that out of 167 in the 

forenoon 79 female and 88 male calves an* biU‘n. 
Out of 148 afternoon services 76 female and 72 
male calves are born. Tims there is a|>|iareii1 ly 
no relation between the time of service and the 
sex of the offspriiig and there is also no a|q)re- 
ciable difference between the forenoon am! ilit? 
afternoon services as regards the sex distribu- 
tion of calves. Even in the case i)f particular 
breeds the same equal sex distribution of 
calvings between forenoon and afternoon services 
is observed. Where there is preponderance of 
male calves from the forenoon services, the 
corresponding preponderance of the female 
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calves from the aitemooii services, as expected, 
is not found and v.ice-vemi. 

Service by individual bulls 

Tlie possibility that the tendency to throw 
calves of , any particular sex .depending, .tipo.n 
the time of service might be an individual 
characteristic of any bull used for the service 
was also cojisidered and observations made in 
respect of the services of six stud bulls at the 
Impexial Daii\ Ixiesearch Institute h'ariii are 
summarized in Table II below. 

Table II 


o only one bull, viz. wonder- 

lui (uir) has a tendency to throw more males 
m the forenoon, and. more females . in the after- 
noon services, ^ particularly the latter. This 
may be an individual trait or just a matter of 
coincidence since the obserAartions are limited 
in number. As _ regards others, three bulls, 
^ Iniique and N. Ifarmer, have -a 

tendency to throw more males in the forenoon 
but do not correspondingly throw more females 
111 the afternoon services. One bull (Bhaowan) 
throws more females in the afternoon but does 
not throw more males in the forenoon. 


Correlation 

between time of service 
calf {Individual Bulls) 


B oreixoon seiwices 

A fieri 

Name of - Bull 

No. 

No. of calves 

No. 


of ser- 
vices 

Female jllale. 

of ser- 
vices 

L Victory 
(Schiiicli) 

22 

■ 

, 7 -1 -IS,' 

21 

2. Erie 
(Sebindi) 


16:':|,b.l4 

7 

S. Uaique-,' 
(Schindi) 

17 

5 1 12 

17 

4. Wonderfii-l 
(Gir) 

11 

.. ,4 7 

13 

5, Bliagwaii ^ 



6. N.- i%raaer 


4 . 2 

13 

' ' i 


( Ayr-s-liire) 

13'' 

■.'"5' •s' 

7 


No. of calves 



No correlation betwen time of service and' 
se^ . ■ . 

is ev ident from the foregoing observations 
that there is no definite corroiation between- 
the time of service and the sex of calf as reported 
by Cbakrabartty. Probably his obsor^-ations 
relate to one particular bull which may have 
shown this selective tendency in throwino- 
calves of a particular sra according to the time 
01 service either as an individual characteristic 
or by mere chance asdn the case of the solitary 
bull (\^ouderful) refpred to above. In any 
case his conclusion is based on too few ( 28 ) 
mstances and from the exhaustive observations 
made at the Imperial Dairy Eosearch Institute, 
it may bo stated that the time of serAuce is 
apparently of no diagnostic value in determin- 
ing the sex of the calf. 


JfAKM management 

S ELL products when ready for market ’regardless of the price is a basic 
fum management principle from which there should hf relativelv few 

consideration and tbJth 

period that is ahead.dr/m P«m™ ohSTbls.''' 
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What the Scientists are doing 


stressed by analysts. For instaiiee, tlie 
of lowering the E.M. value by the adilitiuii of, 
say an oil {usually of I.V. about 90), is tt> cause 
a substantial iiicrerise in the I.V. to a iigure, 
far liiglier than that usual for the eurrcspriudiiig 
E.M. The importance of the Iodine value is 
therefore stressed, against the recent recounnoii- 
dations of many analysts. 

(3) As regards physical tests, the dispersion is 
recommended where the necessary eqnipinent 
is available. The points on the graph ' H.L — 
dispersion’ for cocoanut oil on the one luind 
and the drying oils on the other are plotted : 
20 drops of ghee are taken and its (iispersrm 
plotted also. Addition of cocoanut oil drop 
by drop and of groundnut- oil drop by dpun 
and a study of the changes which occur in the 
dispersion ought to indicate in winit direction 
the adulteration, if any, lies. 

The fluorescence test, earrita:! out after 
bleaching the ghee^ should alsti hit of use 
ultra-violet light can i)e had ; the resulT> c.’in 
as yet be only qualitative. 

(4) The evil of aduiteralhni can iierfr be 
prevented, however, witiiout legislatiofi v Idcb 
goes to the root of the iiuitter. It is sl:rtHtgly 
urged that the G-overninent move ibat oto 
per cent of sesammn oil LTe added tf) all hydro- 
genated products before sale. Only thiui eai] 
this evil to the public be teriiiinated.- 
mentof Biochemistrg^ Imlkm ImlituUi uj Svtvifve^ 
Bangalore. 

wh 


SUMMARY OF RESULTS ON THE 
DETECTION OF ADULTERATION OF 
GHEE 


O ILS or fats are characterized by certain 
different physical and chemical constants ; 
and these constants determine the purity 
or degree of adulteration of the oil or fat. In 
the case of ghee these constants are not rigid 
as in the case of other oils and fats but variable 
within a wide range due to natural causes : 
breed, feed, age, lactation, degree of under- 
nourishment, etc. This wide margin of natural 
variation leaves room for very clever and scien- 
tific adulteration with the intention of evading 
food laws. An attempt has been made to find 
whether these variations follow a definite rule 
or are irregular. A large number (200) of 
samples from 18 regions in India were accordingly 
analysed. It was found that in a general way 
the natural variations in these constants do 
follow a well-defined rule, so much so that the 
results can be plotted in a graphical way. 

When one encounters, therefore, an unknown 
sample of ghee, it is analysed to find whether 
the physical and chemical constants follow the 
natural limits indicated, or are outside it. 
Taking a simple case, a ghee of R.M, value 35 
can be brought down to give a value of 27. 
The other physical and chemical tests are 
performed, and one can tell if it is a genuine 
ghee whose constants are normal or an adultera- 
ted ghee with a seemingly legal R.M. value. 
The comparison sample must of course be 
from the same locality. 

As a result of this extensive study, it has 
been found that the following conclusions hold 
good and these are strongly recommended to 
every analyst in the country. 

(1) There is a very definite correlation between 
R.M., Polenske and Kirscliner values. A 
graph has been drawn showing this relationship, 
and a limit set on either side of it also. Any 
figures falling outside this limit are certainly 
suspicious and should be carefully studied by 
more specific tests. 

(2) There is also a striking relationship 
between the R.M. value, the Iodine value and 
Refractive Index. Here also the relationship 
indicated must be followed fairly strictly, and 
the inverse relationship of the R.M, and I.Y. 
particularly is important, though not sufficiently 


SEASONAL OCCURRENCE OF OX. 
Wx\RBLE-FLY IN INDIA 


A S a result of an iiivtnstig.itbm imrh\\ nyt- 
at the Imperial Yoterhvdry 
Institute, Miikteswar, it lias been pussiftlr^ 
to prepare a seasonal occairreinte ealemJar of ox 
warble-fiy in the plains of India. The eabrndar 
is ^illustrative of the facts which could be 
utilized for the systematic campaign of contro! 
mepures against this parasite which «m,iLscs 
serious and widespread damage to hides ami 
skins in this country, 

A report published in the Yelenmrg ikmrd 
(March 1935), under the Imading ' The Warlile- 
% Campaign in Scotlaiid includes a review 
of Dr Stewart MacDoiigali’s experimental work 
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ICE CALENDER OF OX WA 
( HYPODERMA LINEATUM ) 
IN THE PLAINS OF INDIA 
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on the control of this pest. In this review it is 
suggested that " dressing for the destruction of 
larvJre must begin by the third week of March ^ 
This suggestion is based on the observation 
that, in Scotland, as illustrated by a seasonal 
occurrence calendar, the earliest larvae mature, 
press themselves out and fall away from their 
hosts after the second week of March. Simi- 
larly, the seasonal occurrence of Hypoderma 
linmhan in India when represented by means 
of a calendar for the round of the year, as 
worked out by Mr. B. N. Soni, would show 
that the earliest appearance of the mature 
larvae on the backs of cattle occurs sharply 
after the beginning of October and continues 
till the end of January. So the dressing opera- 
tions for the destruction of larvae must be 
spread over this period of four months in India. 

From the same calendar it could be observed 
that soon after the middle of March the adult 
flies emerge, pair and lay their eggs on the 
legs of cattle. Advantage could be taken of 
this fact when organizing control measures by 
means of preventive methods such as singeing 
operations for the destruction of warble-fly eggs. 
—I.V.E.L 

^ W ■' 

SHEEP BREEDING FOR WOOL 

F oe breeding pedigree sheep bearing wool 
of the desired standard, investigations 
for which the Imperial Council of Agri- 
cultural Research is giving financial aid, are in 
progress in various parts of the country. 

At the Hosur Cattle Farm in Madras, research 
is being done with the object of evolving a 
white wool sheep yielding wool better in quality 
and quantity, and also a heavy carcase suitable 
for mutton. The problem is being approached 
in two ways — by selective breeding and by 
cross breeding Beilary ewes with Bikaneri rams. 

The systematic improvement of the Bikaneri 
breed is being attempted at the Government 
Cattle Farm, Hissar, in the Fimjab. Apart 


from improving the wool, the ecoiioinics of liantl 
feeding, of the" production of one lam!) agiiiii.sfc 
two in a year, and of washing and shearing, an* 
also being studied. The soiiiidiiess of results 
obtained "on the farm is being tried out- on 
surrounding village flacks and appruwfil rair*s 
are being distributed in villages for use on tk; 
local stock. 

The main object of the research, in sheep 
breeding at the Poona Research Station, is 
the improvement of wool-carrying capac*ir>' 
the Deccan sheep by selection and f»y 
with the Merino, and to study the adaptability 
of the Merino to the Deccan climate-. Estop “ 
sioii work with the rams iniprov-d by seb'ctii;! 
is being energetically pursued and is Vioy 
popular. 

Under the sheep breeding selieinc at 
Monghyr in Bihar, breeding by selectit.ui and. 
feeding experimeiitB in sho(*]> are hidiiti perforiUi*ii 
with a view to rearing and dLstribiitiiig rani,:% 

The systematic iin])rovenieiit of a large lltjck 
of sheep’' of the Bihrii: type is bidng carried out 
ill Baliichistaii where itbis intended tliat sfiid 
rams of improvid <|mi!ity will fa. issuer! to 
villagers. Investigadon in iocnl liistNises 

is also being carried on. The. elTeid; of crossing 
some breeds of Kashmir ewes wii h merino h m i 
is being studied at the GtAmrnine?it Slnn‘p 
Breeding Farm, Bauihal. The eeoiioiiiie^ 
connected with these impro vements 
under stud}". 

Wool analysis laboratories have lieeri psiab- 
lishedatMatmiga, Poona, Punjab. Balueliisiam 
and Baroda, to determine the •wool ^jiialify of 
sheep in different parts of, the eountry, and to 
classify and assess the value of various breeds 
and individuals by their 'wool charaetcristic^. 
The nature of the change in woid \|naliiy 
brought about by cross-breeding and rd-Iier 
factors at the stations is folio weal in ortier to 
arrive at fixed typos of improved breeds \vhidi 
will fiourisli in the country. 

An investigation of tlie iiin» wool pofciifia- 
iities of indigenous breeds in ivaslmiir and ihi 
Nilgiris is contemplated. 


tNDlAN FAEMING 


What would you like to know? 


Enquiries regarding agriculture and animal husbandry should he addressed to the Directors of 
Agriculture and Yeterinanj Services in provinoes and states. This secimi is reserved for replies 
to selected letters in cases where it seems that the information may be of general interest. 


Q. I am ¥ery much iateresied m caaniag and 
preservaticE of mango products. Will you 
please lei me know (a) the method of preparation 
of powdered raw mangoes ' (Atn-chur ) ' and 
(b) the . method of preparation of dried mango 
juice (Am-papar or mango leather) ? (G.V.R.). 

A. (a) Powdered raw mangoes are locally 
known as Ani-chur, a product wdiich is liked for 
its high acidity. The solution or a thin paste 
of this product is generally used as a 
savoury with food in most parts of India. 
Sour mangoes are^ therefore, the best for this 
purpose. Raw niangoes free from rot and 
blemishes are selected for the purpose and 
washed thoroughly. They are then peeled with 
sippies {sippies are iat sea-shells and specially 
cut in the centre for peeling purposes). Sippi^ 
are used because (a) iron knives impart black 
colouration to the fruit and (b) mangoes can 
be peeled at a higher speed with sippies than 
with knives. From the peeled fruit the flesh 
is removed in thin slices and dried in the sun 
on mats. When the slices become brittle or 
bone dry, they are then powdered by passing 
through a stone mill. 

(b) Dried mango juice is produced in oonsi-’ 
derable quantity in the mango growing tracts 
of the Pmijabj particulaiiy the Kangra tract. 
Surplus - cull ’ fruit is gerieraily used for this 
purpose and the methods employed for its 
preparation axe very crude, with the result that 
the product is very unattractive in appearance 
and fetches very poor price. Even this product 
of poor quality is exported in fairly large 
quantities to otbu* parts of India. Attempt 
was made, therefore, in these laboratories to 
develop more hygienic methods for the prepa- 
prion of this product. The method evolved 
is as under : 

Only sound ripe mangoes free from rot and 
blemishes may be selected for the purpose 
although they may be malformed, under-sized 
or over-sized fruits or fruits which do not appeal 
to the buyer. 


Wash the fruit thoroughly and remove the 
stem-end portion with a knife. Give four 
longitudinal cuts around each fruit with 
stainless steel knife and then pass it through the 
pulping machine (fitted with a seive of 3 mm. 
mesh) and collect the pulp thus obtained. 
Examine the stones and the skin and if the 
extraction of pulp has not been complete pass 
them again through the machine. Strain the 
whole pulp thus collected through a muslin 
cloth in order to remove coarse fibre. 

Note 1, If the fruit is pulpy and hard, it may 
be, macerated by hands covered with 
rubber gloves before passing thi‘ougb 
. the pulping macliitie. 

Note 2. For home-scale production, the 2 >ulp 
, can be extracted by squeezing in- 
dividual fruit (after removing the stem 
portion) by bands covered with rubber 
” gloves. 

For every 100 lb. of the juice thus prepared 
weigh one ounce of potassiam meta-bisulpbite. 
Dissolve it in water and mix it thoroughly well 
in the juice. The advantage of adding potassium 
meta-bisulphite is that it does not allow the 
juice to ferment in the initial stages of drying. 
It also helps to retain the good colour of the 
leather for a coiisiderable period. 

Spread the juice thus prepared in thin layers 
in copper trays lined wdtb tin which are smeared 
with butter fat or sarson oil at the time of 
pouring the juice. The greazing of the innei^ 
surface of the trays fecilitates the removal of 
the dried juice which sticks otherwise. In 
order to get thick sheets of ieatlier, the juice 
may be dried in layers, i.e. when one layer dries 
up another layer of fresh juice may be put on 
the top. 

Juice can also be dried in sx:)ecially constructed 
chambers called dehydra ters. Usual tempera- 
ture at which drying is conducted is Mb'’ to 
150"F. 

The dried juice is then cut into desired length 
of pieces, wrapped in waxed paper and sent to 
the market for sale. — (G.L.) 
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B. N. Handa, B.Sc., M.R.G.V.S. : ■ ^ 

Limstoeh Development Officer md Assistant Director (Breeding), Punjab ^ 


A S an experimental measure, tlie Punjab 
has also taken to tlie scarification method 
for immunization of animals against 
rinderpest. The first experiment of these in- 
oculations has just been completed at the 
Jehangirabad Government Grantee Farm in the 
Montgomery district, where pedigree Sahiwal 
cattle are being bred. The technique of inocu- 
lation being followed is the same as stated by 
Mr, Tufaii Ahmed of the Imperial Veterinary 
Eesearch Institute, Izatnagar, in his article on 
the scarification method of immunization against 
rinderpest published in the Indian Journal of 
Yeterinufy Science and Animal Husbandry, 
September, pi4,^ The important observations 
made so far in this province are ; 

(i) -The thermal response in the animals 
reacting to the scarification route was delayed, 
commencing on the 4th, 5th or the 6th dav 
after inoculation. 

(ii) The composite thermal reaction charts 
showed that in cattle (cows, bullocks and calves) 
the temperature ranged between 100° to 102*4° 
but in buffaloes between 100° to 103*4°. 

(iii) In no case it was necessary to control 
the reaction with serum during the reaction 
period. 

(iv) There was no interference with feeding 
or the general health of the animal, nor was 
, any diminution in . the milk yield observed. 

(v) The technique is very simple and only 
small apparatus is required with only one 
attendant. 

It has now been decided to carry out these 
experimental inoculations at different centres 
ill the province under typical village conditions 
both in the face of the outbreaks o"f the disease 
■ and in its absence. 

^ The first immunity tests are to be carried out 
in the month of January, 1946, which would 
be repeated every six months for a period of 
three years. It is proposed to publish the 
observations made and the results obtained as 
soon as sufficient data is collected, 
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Angom :goat Breeding scheme 
■ This scheme commenced ' at the Government 
Livestock Farm,., Hissar from 1 April, 1941. The 
total amount ; saiictioiied .for it for five years 
. .was Rs. 10,550 to be equally (?oiitributed iiy 
■the .Impe.rial Council of Ag.ricultural Research 
and the Punjab Governiiieiit. 

The objects of the scheme were : 

(i) . To evolve a Punjab type of Angora 
.. .goat by developing . the mohair protlucing 

characteristics in a suitable type of indigenous 
goat, by cross-breeding with pure Angora bucks 
.under the local coiid.itioi:is,' 

(ii) , To popularize ■ the moliai.r iiidustr}^' in 
the Punjab. 

■ ■ (iii)," To create a nucleus for the Piiii]a.l) tvfio 
of Angora goats, so that the pei!igri‘.e .sto«»k 
.may^, be ^available for issue to other suiiajilo 

localities. 

^It was decided to cross the pure lii'oecl bucks 
with the Himalayan Mil goats. Th«'‘ sanetloned 
strength of the latter animal was fixed at 75 
which was completed before the end of March, 
1942, from the Kangra district. Hitherto an 
Angora buck (Mortimer) the propert}' of 51aji)r 
Read, ^ was being used for cross-breeding and 
the results obtained and the data, collected have"' 
already been publish ed in the annual reports 
pertaining to this scheme by the Civil Veteriiiar\" 
Bepartment, Punjab. ' - - 
^For the duration of war, owing to shipping 
difficulties, the pure Angora bucks roidd not 
be imported from abroad. I\fow fliat the war 
has ended, three beautifoi pure-bred {jidinais 
have arrived at tlie Govern uumt Liveslnrk 
Farm, Hissar, from South Africa. It is liu|ied 
that the breeding operations of these animals 
would 110 longer be hampered^ 

Punjab cattle fairs 

Inspite of the fact that there is a strict ban 
on the^export of cattle from this province and 
the prices^ of the animals are very high, the 
livestock fairs continue to iioiiiish. They not 
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only attract ,a large number of .dealers '.from all 
over ^tMs. , province,; but also from outside. ■ Tbe 
reports of tliese fairs .are still pouring in, but 
tbe following .extracts froiii soine of tbe reports 
already received; are" publisbed : 

Goliana cattle' tahsil and district Rohtah : 
Tbis .fair:, was' held., from 20 June 1945 to 27 
June..; 1945. Tbe total number of animals that 
'were;ex.bibited on tbe, fair 'ground 'was 10,160, 
.oiit.of wbicb 9,924 were, sold. ' The total amount 
of , prices realized ^ on, T.ccouiit of tbe .'sales was. 
Es. 1,78,624 as' against Rs. 1,76,042 collected 
at tbe last cattle', fair. .Tbe highest price of 
a bullock was E..S. 795 and. that of a',' buffalo. 
co,w E.S. 825,. 'The District Board. ' collected 
Rs. 5,649 in ,fe,es as against Rs. 5,555 in tbe 
previous year. Ninetj^two animals competed 
for prizes, and ,Rs. 140 w'ere awarded in prizes. 

Eosli cattle fair, district Rohtalc : Tbis fair was 
held at Eosli, a railway station on R.B. & O.I. 
.Railway (Meter , .fiuage) between Riwari and 
Bbiwani froni' 1 September 1945 to '8 September 
1945. Animals were brought for sale from the 
districts of Rohtak, Giirgaon, Hissar and tbe 
Indian States of Dujana Pataudi, Lobarii, Jmd 
and Patiala. The breeds represented were the 
Hissar, the Hariana, tbe Nagore, tbe Mewat 
and the Marwari. 


Altogether 'll, 880. animals entered .' the fair 
■ground^, , out of which ■ 1,228 were sold for 
Rs. 2,25,442. The highest price -fetched by a 
bullock .was Rs. 600 and a bull Rs. 450. the 
District Board, Rohtak, realized 'Rs.' 7,121-13 as. 
in fees on the sale of cattle. Two hundred and 
three rupees ■’ were awarde d ' . in prizes to the 
best animals out of 111 that competed for 
prizes. 

Tapi Tar an horse and cattle fair, district 
Anwitsar .* The fair was held at Tarn Taran 
from the 7 to 14 May, 1945. Some 4,050 
animals entered the fair grounds out of 'which 
2,021 were sold for Rs. 3,28,671. The District 
Board realized Rs. 6,019 in fees on the sale 
proceeds. The buffaloes were in the greatest 
demand. Altogether 1,162 animals changed 
bands during tbe fair week. 

MohtaJc cattle fair : Tbis fair was held from 
17 September to 24 September 1945 at Rohtak. 
Three thousand four hundred and sixty animals 
entered the fair ground, out of which 308 were 
sold for Rs. 58,891. The total income to the 
District Board from this fair was Rs. 1,859-9 as. 
The highest price for which a buUock and a 
buffalo co'w were sold was Es, 552 and Es. 740 
respectively. Thirtytwo animals only competed 
for prizes and Rs. 55 were awarded to 15 animals. 


CONTROL OF POULTRY DISEASES IN ASSAM 

V. R. Gopalakrishnan 

Veterinary Investigation Officer, Assam, GauJiati 


P OULTRY .breeding is very popular ■ m 
the rural parts of Assam and it is usually a 
profitable business. The Livestock Sec- 
tion of the Agricultural Department, ilssam, 
maintains breeding stock in the Government 
farms and helps and encourages the poultry 
breeders to improve the breed as well as to 
increase tlie production. The breeders in the 
villages bring poultry and eggs for sale to 
poultry markets in the towuis on market days. 

There is at present an acute shortage of 
poultry in Assam. The prevailing high prices 
as a result of the great demand from the Army, 
had led to a considerable depletion of even 
the breeding stock of fowls and ducks in the 
province. The position is likely to become 
serious if such a situation continues for long. 
Hence, efforts are made to replenish the stock 
and to prevent further slaughter of the breeding 


stock. Also, immediate steps are being taken 
to give effect to a scheme for poultry multi- 
plication in Assam. In this respect," control 
of poultry diseases is important. 

Poultry diseases 

A scheme for investigation of poultry diseases 
in Assam was commenced in May, 1942, and 
certain interesting findings have" been made. 
The major poultry diseases in the province are 
Ranikhet (or Doyle’s) disease, fowl-pox and 
fowl-cholera. There are other disease condi- 
tions that are yet under investigation. 

Ranikhet disease, caused by a virus, is with- 
out doubt the most important contagious disease 
of poultry. It is responsible for great losses to 
the poultry industry. The nomenclature of the 
disease is somewhat confusing. Outbreaks have 
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been confirBiod for Ranikbet disease wMle 
tbe owners called them Fowbcholera V 
' Cliicken-oholera \ etc. Recently the disease 
was confirmed by biological tests in various 
localities siicb as Govermn,ent Farm, Tea Estate, 
Military Supply Depot and also in important 
towns. 

Fowl-pox is a virus disease, fairly wide- 
spread in Assam. Vaccination is undertaken, 
as a prophylactic measure before the seasonal 
onset of the disease. The susceptible fowls are 
protected during the months of Febr.uary and 
March so that they may be immune against the 
disease which usually prevails during hot 
weather. 

Fowl-cholera is a bacterial disease, highly 
infectious and acute, affecting all types of 
poultry. On microscopical confirmation of the 
disease, serum inoculation or sero- virus vaccina- 
tion is carried out, as the case may be. In 
known affected localities, vaccination is also 
carried out as a prophylactic measure. This 
is not as serious as Ranikhet disease in 
Assam. 

Control measures 

Control measures are in general, preventive 
and hygienic. A very important factor that is 
responsible for the dissemination of the infection 
or disease is the free and unrestricted move- 
ment and transportation of fowls from one part 
of the country to the other for supplying the 
needs of the Aiiny and, to a less extent, for 
civilian use. Diseased fowls have been detected 
on several occasions in the consignments and 
no effective measures could be taken for the 
control so far. The suggestions and advice 
to the owners in regard to control of disease, 
are not usually carried out in full, with the 
result^ that the disease spreads to various 
localities. 

Thousands of birds are brought from rural 
areas to poultry markets in the towns. Whole- 
sale and retail dealers purchase and transport 
them by rail, road and steamer to various 
parts of the province. The sick birds are 
disposed of at a cheaper rate and dead ones are 
simply thrown away. The dealers have hardly 
any consideration for contagious disease or the 
spread of infection. The diseased* birds are 
a great menace to other valuable stock. 

That some sort of legislation is necessary to 
'Control the disease in important localities is now 


under serious considoratioii. lienee, stops have 
been taken to get ihe Assistant Invest iua1 ion 
Officer (Poultry Disea, ses) empcnveret! fiv tin- 
Local Bodies to seize sick In'rds hnniglit. fur sab* 
in the markets, under the Assam Pure Pood 
1932 {Assam Act IV of 1932). The ur 

...sick birds can be seized under the .Art, as nn- 
; wholesome food. Birds hrmight for -ale |Af 
■the purpose of human eonsmiiption fall iimler 
'the definition of 'fboiF as del hied in the said Art. 

; 'The seizure of sick or diseased birds and 
: proper disposal help in two ways. p.u. avoidin'^ 

: , mnw^hoiesome food to the jmbiic and' (;oarro] of 
contagious diseases, particularly, RnniklnU 
disease. 

Other control measures adopted in I arms as 
well as suggested to poultry owmers are : 

(1) Segregation and preferably destruction 
of diseased birds and removal of healthy ones 
to a fresh ground. 

(2) Keeping the run and pen vacant fVn* at 
least two mouths, if possible^ 

(3.) , Cleaning of pens with antiseptic ioti.oii ... 
(Phenyle) and white-washing. 

(4) Use of blow-lamp fia me fur disinfeeting 
various fittings and equipments. 

. , (5), Use o.fmi!d antiseptic, like potrissimn 
permanganate, in drinking water. 

(6) ^ Antiseptic precaution for fuot-wjmr, 
clothing, etc. of t)ouitry attendants. 

(7) Relieving crowded quarters and if 
possible, to divide ’the fhx'k into sum II yruiips 
to avoid spread of infection. 

(8) Segregation of all newly purchased birds 

for a reasonable period, say a fortnight. Tliis 
is, important as bazar birds of iocai purchase 
spread disease to healthy ones alivmh in 
stock. ' “ 

In conclusion, it may be mentioned that flu- 
question of the control of poultry diseases has 
assumed such importance and popularitv ihut 
a resolution, cited below, waws/passocl m ttjv 
meeting of the Agricultural ami Animal Hus- 
bandry Section of the Assam. Advisuiv Buard 
for Development, held at Bhiiloim ml tha 21 
May ,1945. ' 

'That in view ^ of the wide prevalence i.f 
poultry diseases in the pruvinee, tlia 
requests the Director of Veterinary Depart- 
ment to suggest poultry disease siibjwds for 
discussion in future and that the Assistant 
Veterinary Investigation Officer of Poultry 
diseases may be invited to attend the meeting 
of the Board as adviser \ ^ 


i 


1^ 
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THE SATTilill MIXED FARM 

E. L,'''Rauba, ,BXSe.,;_p.E.dV.S. 

Depiitij Difectof of V^nnary Services^ Orissa 


D ovetailing of crop prodnction and. 

animal liiisbandry into one ^ mixed farm- 
ing ’ system lesnits in the utilization ;of 
all tile byproducts of crops for conversion into 
valuable animal products and drauglit power^ 
supply of ftirmyard manure to enricK soil 
fertility for greater out-turn./ per acre', and. 
increased , employment of tie farmer , and^ 'Ms ' 
family and 'bullocks. Tlie cultivation of fod-der 
crops n.ot only renders tHe rearing of livestock 
and, tke production of suck ■ essential articles of 
diet, as milk, butter, eggs,' meat, etc., more 
economical but the leguminous fodder crops also 
contribute to' the increase of soil fertility. This.' 
system of farming distributes income all over 
the year and enables the farmer to hold Ms own 
with the help of his animal products if return 
from the crops be poor due to seasonal vicis- 
situdes or low market value. The cattle 
problem seems to dominate the whole question 
and India has got to take to mixed farming, 
i.e. cow-keeping, etc. along with agriculture if 
she wants its villages, peasantry, agriculture and 
prosperity to survive or recover. 

The Pattapur Farm 

It is, therefore, with a view to popularize this 
system wdiich yields the best results under 
Indian conditio.ns and is of course not new to 
India that I am writing this brief description 
of the Pattapur Mixed Earni. This Earm has 
been highly appreciated by His Excellency Sir 
William Hawthorne Lewis, K.C.S.I., K.C.LE., 
J.P., I.C.S., the Governor of Orissa and by 
6. Williamson, Esqr., O.B.l., M.R.C.V.S., 
D.V.S.M., xlnimal Husbandry Commissioner with 
the Government of India during their visits to 
the Farm on 8 January 1945 and 5 April 1945 
respectively and both have recommended quick 
iniiitiplication of such farms which would 
contribute inuch to the good of the people and 
the country at large. 

As a result of departmental propaganda Eai 
Bahadur T, Yenkatakrishniyya Pantulu, an 
educated and progressive farmer, decided during 
1941-42 to bring one of his agricultural farms 
measuringaboutl4acreslocatedin his zamindari 
at. Pattapur, District Ganjam under the mixed 
farming system. To this Farm the free services 
of an Agricultural Sardar and a Veterinary 


Stbcknian posted at Pattapur by the Provincial 
.Agriculture and Veterinary Departments respec- 
tively are available . 


Agricultuml actwities 


The areas under the various crops in 
Farm are as follows : 

the 

Paddy (followed by wtung as second 

crop) .. .. . , 

8 acres 

Sugarcane . . . . 

2 


Maize (as food and fodder) 

0-75 

jj 

Bifi (as fodder) 

0-20 


Cowpea (as fodder) 

0*20 

99 

Tomato and soy a bean (by rotation) 

0-50 

99 

Plantain ... . . . , 

0-50 

99 

Brinjal . , . . 

0*50 

99 

Magi . . , . . . . 

0*50 

99 

Potato .. .. 

0*75 

99 

Desi alu . . 

0-10 

»» 

. Total 

14*00 acres 


Elephant grass is grown on bunds and various 
kinds of citrus, cocoanut and other fruit trees 
are plaiited on the edges of plots all over the 
Farm, These fruits are mostly consumed by 
the zamindar and his family. 

Irrigation facilities are available throughout 
the year and it is done from a tank having a 
spring with the help of a portable diesel oil 
engine pump and from wells fitted with 
‘ tandasL Manuring is done mostly with the farm- 
yard manure and only a restricted use of 
chemical fertilizers is made in accordance with 
the advice of the local Agricultural Officer, 

‘ Gur ’ making is undertaken at the Farm by 
improved methods. 

The expenditure incurred and the yield and 
income from the various crops are detailed in 
Tables I to III. 

Livestock mtivities 

The livestock on the Farm consists of 3 pairs 
of bullocks, 6 local cows, 2 local bufifilo-cows 
20 local sheep, 10 Ganjam type goats, 1 Haxiam 
bull, 1 Murrah bufialo-bull, 1 Bikaneri ram, 
1 Ganjam type buck and their progeny. The 
Hariana bull, the Murrah buffalo-bull and the 
Bikaneri ram have been supplied free by the 
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Orissa Civil Veterinary Department. At tlie 
First Orissa Provincial Cattle Show held during 
December, 1943, animals exhibited from this 
Farm won two Challenge Cups and Es. 81 as 
cash prizes. The animals from this Farm 
exhibited at the Second Provincial Cattle Show 
held during February, 1945, again won similar 
laurels. Almost the entire quantity of milk 
and wool are used to meet the needs of the 
zamindar and his family and there has been 
practically no sale of the progeny due to recent 
introduction of livestock on the Farm. But 
it is expected that in due course of time when 
the number of milch stock and graded Bikaneri 
sheep multiplies, there will be a substantial 
addition to the income of the Farm. The 
dung and litter from the cattle byres and sheep 
and goat pens are composted by the latest 
methods, and the use of this large quantity 
of, valuable manure on the Farm has resulted 


in greater out“turn per acre with a larger profii: 
during recent years. 

Increased financial returns 

The data kindiy fiimi.slied by tiwiier as 
detailed in Tables I to HI clea^rly show that 
with the introduction of mixcai furiiiing sysfiaii 
the net profit has increased from lis. 
in 1941-42 to Rs. lJil-loas.-9p. in J1II2-I3 
and Rs. l,97h“la.-5|), in 1943-11. T}ii> 
excludes the income from friiitx*, 
flowers, etc. used by the owner and liis family! 
Taking paddy, the staple crop, as an examiflj 
the increase, in net profi,t is chiefly due to tle> 
larger yield per acre, the increase in prices being 
greatly counterbalanced by the increase in 
the cost of cultivation due to high labour cliarues. 
Although the details of income and expenditure 
for the year 1944-45 are not yet available, the 
net profit is anticipated to be still iiigluaa ’ 


Table I 

Statement of income and expenditure for 1941-42 


Serial 

No. 


Name of the 
crop 

Area in 
acres 

Yield 

j Taiii© 

; KA’peiull- 
? turr* 

j 




lU AhA\ 

1 Ak. P 

Maize 

2-49 

No. 11,718 

Hi- 2-3 

1 riB-UAl 

Brinjal 

0-43 

48 md. 

82- 1-3 

; 57- 0-3 

Biri and Cowpea (fodder) 

1*10 

108 md. 20 sr. 

16- 1-6 

7- 0-3 

Sngarcano 

0*76 

71 md. 25 sr. 

193- 8-9 

151- 4-0 

Paddy 

8*95 

190 md. 


188-13-Ci 

Tomato 

0*20 

66 md. 



Onion 

0*14 

5 md. 23 sr. 

hh' 24-^1 l-i-'' 

21- 0-0 

Muwj 

4*16 

19 md. 33 sr. 

60- 5-6 

: 27- 2-9 

Potato 

1 acre 

70 md. 

2l6-:9-9 "' . 

1 ' 141- (i-6 

English vegetables 

0*17 

— 

81-14-9^,,." 

1 , 

Patna pea 

0*15 

29 sr. 8 eh. 

v''; .;2-14-:6/^ 
g" '.V .v.'ya 

2- 5-li 


Xt‘t prulft 


its* A. r. 
f»;i- 4-:i 

11- 1-3 

42- *1-9 
34C»-!0-!l 

43- fi-d 

;■ 33-: S-ty 
To- 3-3 
32-d:i-3 
cy fi-ci 







A ilariatia bull aaci a 
Murrali, , .buffalo- bull 
with. ; indigenous.' cows 
■and. bn.ffaIo-cows a:ttd: 
tb.eir ;md ed . proseay . ' 


,A siieep breeding unit 
headed by a Bikaneri 
ram and a Ganjam type 
.goat breeding unit 


Goioposts and manure 
pits with the veterinary' 
stockman 


PUATK 0, 



^ ^ 


i|i^ 


vBJt'ivation i/f Y#*|j;f^tat) 
and fodder erop?^ with 
pasture in front ■' 


i-:cwici.j'„ „aiic[ , siigareaiie 
.ciiItiY^atioii with plan- 
tains, eoeoannt trees' 
elephant grass 
(with the -Agrieniturai 
Sardaf) 
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Serial 

A’o. 


I 

i 

4 

3 

(I 

7 

8 
9 

10 

11 

12 

13 

14 
U 
10 

17 

18 


Xaiiie of tlie crop 


Maize 
Potal ■ ' 

Bi}-i and Cow-pea {fodder)! 
Brinjai 
8oja Bean 
Sugarcane 
.Paddy 
Plantain 
Biri fur ■ seed 
Ragi 
Til 

Potato 
Tomato 

EngHsk vegetables 
Mnng 
(liillies 
Padish 
Wbeat ^ 


■ Area' ' 
(in, acres) 


1*0 

0*30 

0*50 

0*35 

0*55 

2*30 

8*50 

0*80 

i*40 

1*23 

1*20 

0*75 

0*25 

0*15 

4*25 

0*12 

0*13 

0*50 


Yield 


129 md. 

10 md. 

140 md. 

220 md. 

7 md. 20 sr. 
2 md. 16 sr, 
1 md. 25 sr. 
40 md. 


22 md. 4 sr, 
3 md. 


Value 


Bs. ' As. 'Ps. 

124- 3-3 
51- 6^0 
12 - 6-0 
75- 5-6 
99- 3-0 
678- 0-3 
867- 9-0 
56- 9-3 

26- 3-0 

11- 9-3 
8— 7—3 

312- 7-3 
56-14-3 
19- 5-3 
60- 8-0 
35- 3-9 

12- 11-6 

27- 9-0 


E,x|)enditiire 


Es.:, As,'Ps. 

62-15-0 
.49- 1-3,^^ 
2-' 8-3 ' 
50- 0-0 

10- 13-9' .. 
190-11-0 
195- 4-0 

33-10-9 
6— 4—6 

11- 3-6 

5- 13-6 

no- 6-0 

13-13-3 
8-4-0 
37- 0-0 
8-13-9 

6- 15-9 
19-14-9 


Net profit 


Es. As. Ps. 

-2- ''4-9 
•'V. 9-13-9;. 
.25- '5-6 ' ,. 
88- 5-3 
487- ' 5-3 ; 
672- '.5-0" ■' 

22- 14-6' ■ 

■' 'IS-M-S''"" 

0- 5-9 
2- 9-9 
202- " ,1-3 "' 
43-' 1-0 ; 
11- 1-3 

23- 8-0 
26- 6-0 

: . 5-11-9 ■ 
7-10-3 


Total Bs. 1,711-15-0 


'..Serial 

.No. 


1 

2 

.'■'3 

4 

5.." 

6 

'7' 

8 

9 

,. 1.0 

11 

■,/12 

13 

14 

15 
10 


Table III 

Statement of income and expenditure for 1943-44 


Name of the crop 


Jute 
Plantain 
, .Summer, maize 
Kharlf maize 
Rahi maize 
Tomato 
Ragi 

Soy.aB,ea,n 

E:adis,ii 

Peas and beans 

Wheat 

Potato 

Onion 

Mung 

Sugarcane ", 
Paddy 


Area 
(in acres) 

Yield 

Value. 



Es. As. Ps. 

0-56 

7 md, 35 sr. 

84- 0-0 

0-30 

— 

64-11-6 

0-30\ 

— ■ 

50-13-3 

rTZj 

. — . 

78-15-9 

0 • oO 

. — 

72- 2-U 

0*34. 

— , 

121- 0-6* 

1*25 ■ 1 

16 md. 1 sr. 12 ch. 

158- 0-0 

0*5 \ 


11-0-0 

a” < 


12- 8-0 

0*0 1 


26-14-C 



50- 8-0 

0* 2o 

22 md. 23 sr. 4 ch. 

153-4-6 

' '' O-OS. 

3 md. 17 sr. 

16-9-6 

i "2*20 

2 md. 5 sr. 

102-13-8 

2*80'". ' 

160 md. 

1,330- 0-0 

i 7*82 

270 md 

1,552- 0-0 


Expenditure 


Net profit 


Rs. As. Ps. 

Rs, As, .Ps, 

17- 2-0 

66-1.4-0 

23- 7-0 

41- 4-6 

25- 8-101 

„25- 4™4'l 

32-2-0 

46-13-9 

43-12-0 

28- 6-11 

46- '3-0' 

75- 3-6“ 

18-10-0 

139-6-0 

3- 5-0 

7-11-0 

5- 6-0 

7- 2-0 

6-14-0 

'20-' 0-6''':. 

35- 6-0 


103- 3-0 

. 50- 1-6 

11- 7-0 

,... 4-2-6 

25- 3-3 

■'■"77-'l''0-5'., 

970- 0-0 

360- 0-0 

638- 0-0 

1,014- 0-0 


1,979- 2-2 
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NORTH-WEST FRONTIER PROVINCE 

P. C. Raheja, M.Sc. (Affri.) 

Sngarmne Speeialut, Norih-We,t Frontier Province 
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the post-war mdustry 
of defiydratioii and sim-drying : 
tentatively been decided in advance of 
tne season. Tins will enable tlie fruit-dmn» 
"'If’'® orebards at tbe prope? 

time. llie army regnirements have been 
intimated to stand at a level of about 500 tons 
of processed and dehydrated deciduous fruits. 

.ill ?‘""S 


m Qpott oommoJitv „I„y, „„ i,,,,.,,,,,,,,, 

m tno econonne pnvperiry ..f ,1,.. pr„-.-if,.v' 

The Piovinml (.nm-riiment, ihendujv. ,,n th,. 
recommendation of ij,, Indian (Antra! 
cane ^^Unniintfee eon.-itifuttni (h,. Pn.vin.d,! 


Jiigareane Gornniittec 


_ .s . 1 : X. xi, small quota for 

dehydrated apneots will also be allotted in 
case tlm import of dry apricots from Afghanistan 

IS insufficient for the civil market. TheGovem- 

oTdry fruR Tfrt ^°°*her 200 tons 

7 v^eties through well- 

LmrsSi F ™ products, 

i^arge-scale catering establishments are the 

principal purchasers of these fruits and given 
for regarding instructions 

Kt+i*j utilization, there is 

in due eo!** middle classes will 

these customers for 

wer^effeXn . some sales 

iS season and this is an encourag- 

in„ sign for the future of this wartime industrv 

o otl • *he total production 

tl” wlXte Ass«d.So„, 

fi-nif ov.n fu r quotas for export of fresh 

tSLdSf «5iit 


A W., jw;;;; .AX “f- ■>; ly 

l.mukori industry, Cooperative Department 
NortM?;Xr^^^ Dif^’ctor of Agkmitui,.! 

Chairman of thXminittee™*'’ ** 


Cooperative marketing 

St tss; “ r- i«“- 

reguJated jii.nrkatin- i’l-ii.),,,. ,■ ‘ 

grow,,. 


' , ruuric'niru’p FI 

»»' hv f In 


Provincial sugarcane committee 

otheniov£ceSk^“'?°“’ '* “ *''® 

ing prkinces of thl p to the adjoin- 

Por 4e 1 .:f 71 ^ territories adjacent to it 
has been‘ ^^tu^teTT%mZT 

wilukrt^XSfinX/igS''^ 

facturing season Thi. r,, ®“*®^ 

«.w.g „f 2.500 


. I.IIUI* ao'u hr I d* *\l •. 

gi-admg, .storage and transpori 

the prfvirSfV'T*''’ -'®'hm.or,ed into 

and^Stetr S rr " « .ties 

on it produce wool of fmo aw^VuK^ \ • 

““ *«''i «“-i. . » i" 

wr.ASs.Err''’' 

blankets for thenrinv' ''col for munniaetare of 

that industrv „ • ^}hik c-fhxi. to .M.inihA,. 

lities of cooneri-ir''f'^ 

wool, which at ’iHa.kit'bkkjk‘‘' **'■" 

men to the wooiLu mills ire ! , 

The trade at nri4t ’ ' " '"ve.stig.Med. 

if«a> of Ji 2." i'' '■'■■■ 

plan a scheme for cooperative um.'l- 

been included on t)m i’; “ ■ j*';‘ihetnig Jms 

akeady completed. ' "iwsHgalion 

Weights and measures bill 

measures employed liTthc tr T "^®‘Shts and 

a layman suferfro“ thjf & 
occasions. In Peshaw^. fi handicap on several 
iQ Peshawar the weight of the local 
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mamid ranges from 105 to 108 lb. ; in Bannu 
it is weighted at 100 ib. and so on. The 
anomaly of the situation will be further realized 
from the fact that the local maimd (108 lb.) 
which should weigh 1 nid. and 12-| sr. when 
converted into standard weight weiglis actually 
less. The articles weighed in standard seers 
and chhattaks are converted at 1 md. and 10 sr. 
Thus a common man sustains a loss conven- 
tionally, wliile paying at the standard weight 
rate, of 2|- seers per local maund. Similar 
anomalies exist in measures also. Draft bill 


for standardizing weights and measures 


IS 


under the consideration of the Government to 


get rid of these trade anomalies. 

Hailstorm damage 

^On . 21 May 1945, a : hailstorm following ' a 
windstorm did wide-spread damage to "the 
crops in Bannu, Kohat and Kiirram areas* 
The crops damaged ■were standing wheat in 
Kurram, threshed wheat and othen cereals in 
Bannu and Kohat, last catting of shaftal of 
which seed setting was in progress, sugarcane at 
tillering time and melons. In Kurram the apple 
crop was very seriously damaged by this 
hailstorm. Some damage to citrus was reported 
from Bannu district. 


HOW TO USE AMMONIUM SULPHATE 

A mmonium Sulphate is a very concentrated form of nitrogenous manure. 
It is readily soluble in water and induces immediate gro-^vth which is 
evident from dark green colour of plants after 6 to 1 days of application. 
Application of nitrogen (Ammonium Sulphate) favours leafy gro'wth and this 
iielps in the formation of more plant substances. Hence there is succulent 
growth with rich green foliage. It is, therefore, suitable for paddy, jute, maize, 
cabbage, cauliflower, lettuce, tomato and pumpkin. It should be applied at 
early stage of growth. Ammonium Sulphate should not be applied in excess. 
Excess application prolongs tlie vegetative growth and thereby delays maturity; 
in paddy straw lodges badly ; potato produces more leaf ami less tuber ; resis- 
tance of plants to diseases is decreased. Ammonium Sulphate should not be 
mixed with wood or cow-dung ash, lime or with any other substance with alkaline 
reaction. Combination with any of these will liberate ammonia wdiicli W'ould 
result in loss. Ammonium Sulphate, when purchased in bags, is found in 
lumps. These lumps should be broken down before use. Otherwise these 
lumps when applied will fail in one place and the concentration of the fertilizer 
will either kill the x)lant or will bring ail the evil effects of excessive ap^lica- 
tioii. Ammonium Sulphate should not be applied when there is dew or rain. 
Otherwise it will fail on the leaves, will dissolve wdth the moisture on it and 
spread around. The leaves -will thereby either rot or dry up. So it should be 
applied on a suiiiiy day or when there is no rain between 10 A.M, to 4 P.M. It 
should be sprinkled over at a standing position so that it might fall on the soil. 
If some fertilizer falls on the leaves while spreading, the man apph'-ing the 
fertilizer should shake the plants either by hand or feet. For vegetables like 
cabbage, cauliflower, tomato and pumpkin-— too much ammonium sulphate 
damages the tender roots and shoot of the plant, so it should never be applied 
near tlie base of the stem. After hoeing up the lines, a ring may be opened up 
at a distance of about three inches from the base of the stem. The fertilizer 
should be applied ail round this ring and then should be covered up with 
earthing. For vegetables it is better to mix two parts of ammoiiium sulphate 
with one part of oil-cake. The lines of potato and maize plants should be hoed 
up first. While hoeing, the soil from one or one and a half inches away from 
the base of the plants should be brought away and piled up in the middle of 
the furrow. The excess of soil around the base of the plants should be removed 
by hand. Ammonium sulphate should be applied in the line so made and will 
be covered up by earthing. Sugarcane has a yery good spreading fibrous root 
system. After hoeing up the line, ammonium sulphate may be spread at a 
distance of about six inches on either side of the row and then it should be 
covered up with earth. — Dehat^ November 24, 1945. ^ . 


In other, lands 

AUSTRALIAN WOOL FOR INDIAN HAND-LOOMS 


T he care which Australian sheep breeders 
and stud masters have lavished on the 
merino sheep has made Australia the 
greatest producer of fine wool in the world. 
In 1944, her 123,000,000 sheep produced 
1,164,000,000 pounds of wool, valued at 
Ks. 80|- crores. 

Normally, about 80 per cent of Australia’s 
flocks are merinos. The remainder are either 
British breeds, or cross breds used for meat 
production, mostly in the coastal districts. 

But it is the merino which has made *the 
greatest contribution to Australia’s prosperity. 
The merino can live in any country, from the 
sub-tropical Kimberleys in the north of Western 
Australia, with its hot humid tropical oljmate, 
to Tasmania with its damp, cool English climate. 
The merino can live in any sort of country from 
semi-desert spinifex-covered hills, to lush clover 
pastures in the well-watered farming areas. 

Over one-half of Australia consists of semi- 
desert pastoral country. A big station is a 
pastoral province. ^ It is so big because it is 
so poor ; that is, its carrying capacity is so 
small. Ill very poor country, a station may 
cover 5,000 square miles. Some paddocks will 
carry only one sheep for every 100 acres. A 
station iii^ fair to good pastoral country may 
cover a million acres, carry a sheep to 20 acres. 
Good, well grassed pastoral country nearer the 
coast will carry a sheep to two acres. 

^Big stations are in the arid north-west of 
West Australia, or anywhere in inland Australia 
from 400 to 1,000 miles from the coast. They 
may be capitalized at anything from Es, 5,35,000 
to Es. 26,75,000, the money being spent on 
fencing their million or more acres, in sinking 
wells and erecting windmills, in providing stock 
and transport, in erecting buildings and quarters 
for the small army of men — shearers, musteres, 
blacksmiths, mechanics, mill experts, boundary 
riders and horsebreakers — who work there in 
season or all the year. 

Such stations grow good wool because the 
country is arid, the air clear and dry. Some 
years ^ the Australian outback may get "SlO in. 
of rain, then wait another five years before 
another 20 have fallen. The drier pastoral 
40 ' 


areas, which cover almost oiitvhalf of Australia., 
have an annual a^’'erage uf leas than 
inches. ■ 

Drought, after ail, is only a r|oestirm of 
degree in the back country. It is a fiarah 
master, and has taught tlie pastoraiists to keep 
Australia’s fame for fine wool by a ceaseless 
ciilling of their Hocks. 

' If you wmnt to grow the best merino wool 
in the world wrote an old squatter in 1883, 
‘you must stop in this dry land, which is 
carefully cultivated by Nature with rotation of 
crops and allowed to lie fallow periodically. 
All life is a gamble, and I like to gamble with 
Nature, though I know that she always has 
an ace up her sleeve, and can ruin me when 
she likes’. 

S uggestion for In dia 

Wool’s greatest advantage over its com pctitHrs 
is warmth. Countries like Europe, Asia Hiaor, 
the Soviet Union, much of India, China, Iran 
and Soutli America, which Iiave never imp«n1.rd 
much wool, offer an immense market IVn blankets 
and woollen clothing. Sizpphing such ma,rkcts 
is another matter. Their biiyhig power mostly 
is very low. Something will be done to providVi 
cheaper wool by reducing present cost of 
manufacturing and marketing. 

Another suggestion, made by Mr. J. P. 
Abbott, M.P., Vice-President of the Australiun 
Wool Board, is of interest, particularly in India. 

‘ I believe that the development, in some 
industrially undeveloped countries, of village 
cooperatives, and cottage hand spinning am! 
weaving, could so reduce the overJieacr”c;osts 
betw^een the raw product and the finishc^d artieh^, 
that the obstacle of low purclia.sing power in 
these countries could be solved to a eiousidcrable 
extent,’ said Mr. Abbott. * I suggest iimt the 
question of manufacturing cheap mass-prodiictKl 
hand looms and spinning wheels is one that the 
research institute might investigate, and govern- 
ments might discuss 

Another factor is competition from artificial 
fibres. Before the war, production of rayon 
had grown until it almost equallod the produc- 
tion of clothing wools. Its effect on the wool 
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consiifri 1)1*1011! was slight, except iii the under- 
wear aiai hosiery markets. But stuple fibre, 
proihieeci from cellulose and cut into lengths, 
suited to wod-workiug macliiriery, has proved 
and will prtive a more formidable competitor. 

Wocd is a protein fibre, and it now faces 
eoiiipetition from fibres of animal and vegetable 
prut<‘iii origin siieli as castlu and soya-bean. 
Eaiui plasties of a protein nature eare on their 
way. llt*re the game will be played on wmoFs 
Inmie gojiiiids. But wool, which w^as not 
dispiaced by the meteoric rise of rayon, should 
be able tu hold its place against the newcomers. 
It is largely a matter of price, and as prices of 
raw^ woo! today represent onty from 8 to 14 
])er cent of the retail prices of clothing, rationa-' 
lization of manufacture and selling will increase 
wool’s capacity to compete. 

Woolgrowers take heart from the fact that 
the total production of cotton, greasy wool,, 
silk and rayon from 1934 to 1938 increased by 
a}>out 40 per cent, yet the world absorbed these 
quantities. Moreover some experts believe 
that the future of synthetics lies in blends with 
the great natural fibres, wool, cotton, and silk. 
M'r. August Hafner, of Hafner Associates Inc.,, 
believes that ^ wool, the oldest of the fibres 
known to man, still ho,s advantages that no 
other fibres can duplicate, as have cotton atid 
silk, Those three elementary fibres known for 
thousands of years will be used as much as 
ever l>ut new beauty can be added to them 
with plastic jamS'k ' 

Eeseareh., during the post-war years, has 
also increased wooFs capacity . to compete.' 
Coiiimexcia,i processes have been developed to 
make wool shrink-proof, moth-proof and tickle- 


proof. New woollen fabrics are being developed 
which it is stated have a sheen that will rival the 
finest silks and satins. Other research workers 
are trying to achieve the opposite ; are trying 
to shine-proof wools for dull-finished materials. 

Wool is even preparing to throw its hat in 
the fur ring. Today, sheepskins, can be treated 
and dyed, so that they assume an authentic 
fiir-Iike effect. Such ^ for ’ coats can be 
produced much cheaper than the fur coats of 
fashion. 

Something, too, has been done to reduce 
wool production costs. In 1937, the Inter- 
national Wool Secretariat, with headquarters 
in London, representing the woolgrowers of 
Australia, New Zealand and South Africa, was 
formed' to carry out research on behalf of the 
industry. It has made valuable discoveries in 
dealing with footrot, blowfly strike and other 
parasites, internal and external. Now, it is 
studying nutrition. None can say for certain 
whether Australia can carry more sheep than 
she does today, but there is no doubt that she 
can carry better sheep. Since the eighties, 
improved breeding and improved feeding has 
increased the average cut from five pounds per 
head to nine pounds per head. Dr Ciunies 
Boss, Professor of Veterinary Science, University 
of Sydney contends that the great bulk of 
Australian sheep could produce 50 per cent 
more wool if adequately fed and that, as the 
capacity of the sheep to grow wool is determined 
basically by heredity, better breeding methods, 
such as progeny testing of rams, and perhaps 
artificial insemination, -will still further increase 
the average wool yield . — Austmlimi Agricultural 
News-letter, Eelease No. AGN /HO. 



The Month's Clip 


F orestry is of importance to the 
economic well-being of any country. It is 
of especial value to agricultural countries. 
By the very nature of the case it is a big institu- 
tion which can only be tackled with the resources 
of the State and private enterprise hm very 
little place in it. Enormous amounts of capital 
are locked up in it for often periods of more 
than a man s life. Often indeed no return can 
be expected from capital invested for 50 to 
150 years, for forestry grows a crop taking 
normally anything from 50 to 150 years to 
mature. A private investor is interested in 
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realizing the profits and such a 

course would in the case of forestry destroy 
the forest itself. This has been the case with 
the vast majority of forests in every country 
in Europe and there has been almost a complete 
breakdown of private forest ownership in the 
United States of America. In India also many 
individual trading corporations have destroyed 
or ruined several valuable forests. ' 

Forests fulfil a number of demands amon^ 
which demands of the agriculturists should be 
given prior consideration. There is fiirst the 
demand for fuel from the general consumer. 
Ihere is also the demand for forest timber of 
various kinds for agricultural implements, 
railway sleepers, buildings, furniture, etc. The 
availability of these materials is to be maiiilv 
conditioned by the cost of conversion and trans- 
port. IN carer access to forest produce in the 
neighbourhood is, therefore, a necessary condi- 
tion tor the satisfactions of the wants of the 
villagers for forest produce. Hence the 
importance of having forests scattered fairly 
umWy over the country. The distribution 

fhot Iff “ is not uniform. 

About 20 per cent of British India is covered 
with forest land, both Government and private 
of which the merchantable class forms 12 per 
cent. But most of the private forests are 
rmsmanaged and cannot, therefore, be correctlv 
regarded as forests. Further during the war 
years private forests have been overfelled almost 
extinction. Even normally the 
percentage of forest land in India is only about 
14 per cent of which only 9-3 per cent is 


merchantable. While it is not poi^sibli* Id 
suggest the miniramii percentage tliafe m iioi'os- 
sary for the well-being of the country, wv 
should however try to uudert-ako affore.sfatioii 
to such an extent as to secure at least tho 
average percentage of forest hind hi athn: 
countries. European countries for exanipe* 
have on the average about 26 per cent of forest 
land. Countries having a less percentage are 
heavy importers of timber. 

Certain principles govern the forest policv 
of the Government of India evolved over lad f 
a century ago. The Government fimasrs art?, 
classified under four heads : (a) Tliost^ iieces.^arr 
on climatic or physical grounds ; (b) rinif),n‘ 
forests; (c) minor forests and (d) pin4-ure 
forests. The forests lieioiiging ta the first 
class are of prime importancki for agriciihfiro 
and life, and^ are called proteerion forests. 
Situated in hilh country and ofteji nt ln>ad 
waters of rivers, they afford special seen fit y 
against floods, soil erosion and dessieation. Of 
special significance to agriculture is soil 
due to heavy floods. ''The citigging uf ide> 
natural pores of the earth from sei'iiinitut uMsliett 
down by raiii^eventually ioterilrts with seepa’^i 
and percolation. The actual run-off is thus 
increased and the silt and piMAeAiuhn water 
runmng over the surface act.s ratiier like a 
file m rasping away more soil. Not mile is the 
SMface rubbod away, but tiny ualle.i 

hgure gulhes ’ are formed ami a r.hiii ,«Iciu of 
land IS eventually stripped off. At the same 
tame, soluble chemicals and micro-organisms 
necessary for plant growth a re lost.” Tlie worst 
stage IS reached when clefts cutting tlirMU'.di 
the sub-soil are formed so that greater erosiiui 
IS made possible. The net rt'sidr, of tiiese iloods 
and subsequeut erosion is that sever.d acres 
0 good arable lands are made unproductive 
Floods and soil ero.siou are the iuiiurniiati; 
danger foemg land especially in the liillv tra<ds 
But large tracts along the Hinuilayas e.;pecialh‘ 

barren if 

yowtb. Nor do we fail to come across .several 
ar^s in these tracts where unlimited graziiif^ 

IS allowed or which are burnt yearlv Ss 
has been maznly due to mismanagement of 
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these lands and the only solution would be to ment of teak plantations in the reserved forests 
class them all as protection forests and under- of India. If a careful policy is to be adopted 
take afforestation on a fairly large scale. We in the future to recoup the forest wealth of 
can well afford to afforest many of the lands India lost during the war years we will have 
over the bill slopes which are now used as to import more or to develop forests The 
pasture lauds. Even lu the minor forests war experience has also developed new wants 
especially in the Central Provinces, the United for several kinds of trees and other resources 
Provinces and also m certain Panchayat forests which have not so far been used and they may 
of Madras overgrazing has led to serious run-off well stay. Inoideiitally, this development maV 

,, well make it possible" for the Government to 

Mhile excessive grazing rights and burning undertake a better enumeration of the forest 
of the forest sou have lessened the capacity of resources than has hitherto been possible, 
the laudato resist soil erosion, often a single These reinforce the necessity for an afforesta- 
infreqiient but heavy rainfall by cutting out tion policy. The Aurieultural Statistics of 
fresh gullies leaves the problem of controlling : India, ■ 1937-38, reveal about 144,000 square 
erosion beyond control. This is to be specially miles of British India as ‘cultivable waste’ 
realized in our country for the normal rainfall and another 144,000 as ‘ not available for 
is not evenly distributed throughout the year cultivation ’. It is quite probable that about 
but falls heavily in the few monsoon months half these areas would be able to grow forest 
resulting in enormous loss of life, property and sufficiently good for providing timber and fuel 
crops. The p,reseiit policy completely lacks for the ordinary v.illage consumer. There are 
any principle of allol!;atioii of land to be kept also the areas classiiied as scrub forests wiiicli 
as forests for the preservation of the general if properly developed under the Forest Depart- 
climatic and physical conditions of the country, ment can well afford to meet the ordinary 
hi or is there any principle laid down requiring requirements of the villager for fuel. Some 
a certain percentage of land area to be kept as of the worst placed provinces with regard fco 
iiimimum necessary forests or to be created, fuel supply have vast areas belonging to the 
These are serious iacuime in the Government’s aforesaid classification and proper inanageiiient 
pohey and need to be filled with the least delay, and development of them will go a long way 
The policy outlined with regard to the to mitigate the acute problem of supplying the 
management of the timber forests has been the agricultural villager with necessary .fuel and 
principle of sustained yield. But the wartime timber. Special attention needs to be paid to 
overfeilmgs have upset the normal course. It development of forests in the north-west portions 
IS calculated that up to the eud of the financial of India where rainfall is meagre. With a 
excess felling of 162 per cent for careful irrigation for the first two or three years 
all India over the normal figure has been done, it is possible to grow plants and trees of a sort 
This means then 1|- years advance felling and that will be able to meet; the demands for fuel. 
IS really an ‘ over draft ’ on the forest capital. This is also necessary to put a break to the 
Most unfortunately these fellings would be tendency to extend the desert conditions 
on the best trees in the interests of war effort towards the east. 

and in certain areas nearly la to 20 years will The supply of fuel is closely connected with 
.have to be taken to bring the position back to the problem of stopping the enormous waste 
normal. The problem will be serious in the of good manure being burnt in the form of 
united i roviiices and the Central Provinces cowdung. It is to be realized these burnings 
winch are the worst sufferers in this respect. are resorted to only because of th'e non-avail- 
Aormaliy imports of timber into India are ability of sufficient fuel and not because the 
only about 185,000 tons of which, a considerable villager is -not in the know of things with regard 
portion is teak wood from. Burma which is to the value of cowdung as fuel.— Eeproduced 

eventually expected to be replaced by develop- from Eastern Ecommist, 7 September, 1945, 
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f^OEESTRY is of importance to the 
IH economic well-being of any country. It is 
X of especial value to agricultural countries. 
, By the very nature of the case it is a big institu- 
tion which can only be tackled with the resources 
of the State and private enterprise has very 
little place in it. Enormous amounts of capital 
are locked up in it for often periods of more 
than a man s life. Often indeed no return can 
be expected from capital invested for 60 to 
150 years, for forestry grows a crop takino' 
normally anything from 60 to 150 years to 
matoe. A private investor is interested in 
realizing the maximum profits and such a 
course wouH in the case of forestry destroy 
the forest itself. This has been the case with 
the vast majority of forests in every country 
m Europe and there has been almost a complete 
breakdown of private forest ownership in the 
Umted States of America. In India also many 
individual trading corporations have destroyed 
or ruined seyeral valuable forests. ' 

Forests fulfil a number of demands amonu 
which demands of the agriculturists should be 
given prior consideration. There is first the 
demand for fuel from the general consumer, 
there is also the demand for forest timber of 
various kinds for agricultural implements, 
railway sleepers, buildings, furniture, etc. The 
avadabihty of these materials is to be mainlv 
conmtioned by the cost of conversion and trans- 
port. Nearer access to forest produce in the 
neighbourhood is, therefore, a necessary condi- 
tion tor the satisfactions of the wants of the 
villagers for forest produce. Hence the 
importance of having forests scattered fairly 
u^ormly over the country. The distribution 

About 20 per cent of British India is covered 

wr Clovernment and private, 

ciT Bui forms 12 pe^ 

cent. But most of the private forests Me 

mismanaged and cannot, therefore, be correctlv 
regarded as forests. Further during the war 
years private forests have been overfelled almost 
to the point of extmetion. Even normally the 
percentage of fprest land in India is only fboS 
U per cent of which only 9-3 per cent is 


merchantable. While it i.s not po^sibio ro 
suggest the minimum percentage that is imees- 
sary for the well-being of the country, wo 
should however try to undertake afTorostafitin 
to such an extent as to .secure at least the 
average percentage of forest land in other 
countries. European countries for example 
have on the average about 2(i per cent of forc.st 
land. Countries having a less percentage arc 
heavy importers of timber. 

Certain principles govern the forest policy 
of the Government of India evolved over half 
a century ago. The Government forests .ire 
classified under four heads : (a) Tho.se ueces.sary 
on climatic or physical grounds ; (li) timhiu 
forests; (c) minor forests and (d) p.i, stare 
forests. The forests belonging to the first 


class are of prime importance for iigrieulturo 
and life _aud^ are called protection fon'ste. 
Situated in hilly country and often at head 
waters of rivens, they afford .special seniiritv 
against floods, soil erofsiou and doasication. ( if 
special significance to agriculture i.s soil crosifvn 
due to heavy floods. “ The clogging of the. 
natural pores of the earth from sedimen t w.a.shcd 
down by rain eventually interferes with .seepage 
and percolation. The actual run-off is thus 
increased and the .silt and pebble-laden water 
running oyer the surface acts rather like a 
nle in rasping away more soil. Not only in the 
surface rubbed away, hut tiny gullies called 
figure gullies ’ are formed and a thin .skin of 
land IS eventually stripped off. At the same 
time, soluble chemicals and micro-orgntiism.s 
necessary for plant growth arc lo.st.” Tliu worst 
stage IS readied when clefts cutting tliromrh 
the sub-soil are formed so that greater ero.si.’m 
IS made possible. The net result, of tlie.se iloods 
and subsequent ero.sion is that several iieres 
of good arable lauds are made unproductive 

Sri 1“ orosioii are the ' imme.Hate 
danj,er facing land especially in the hilly tracts 
But large tracts along the Himalayas cspecialj'v 
and many other hilly parts are baLen & 
growth. Nor do we fail to come across several 
areas in Jieso tracts where unlimited grazing 
M allowed or which are burnt yearly Th^s 
lias been mamiy due to mismanagement 7f 
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these lands ami tlie only solution would be to 
class them all as protection forests and under- 
take afforestation on a feiiiy large scale. We 
can well afford to afforest many of the lands 
over the bill slopes which are now used as 
pasture lands. Even in the minor forests 
especially in the Central Provinces, the United 
Provinces and also in certain Panchayat forests 
of Madras overgrazing has led to serious run-off 
and erosion. 

While excessive grazing rights and burning 
of the forest soil have lessened the capacity of 
the land to resist soil erosion, often a single 
infrequent but heavy rainfall by cutting out 
fresh gullies leaves the problem of controlling 
erosion beyond control. This is to be specially 
realized in our country for the normal rainfall 
is not evenly distributed throughout the year 
but falls heavily in the few monsoon months 
resulting in enormous loss of life, property and 
crops. The present policy completely lacks 
any principle of allocation of land to be kept 
as forests for the preservation of the general 
climatic and physical conditions of the country. 
Nor is there any principle laid down requiring 
a certain percentage of land area to be kept as 
the minimum, necessary forests or to be created. 
These" are serious lacunae in the Government’s 
policy and need to be filled with the least delay. 

The policy outlined wdth regard to the 
management of the timber forests has been the 
principle of sustained yield. But the wartime 
overfellings .have upset the normal course. It 
is calculated that up to the end of the financial 
year, 194-3, an excess felling of 162 per cent for 
all India over the normal figure has been done. 
This means then 1 1 years advance felling and 
is really an ^ over draft ’ on the forest capital. 
Most unfortunately these fellings would be 
on the best trees in the interests of war effort 
and in certain areas nearly 15 to 20 years will 
.have to be taken to bring the position back to 
normal. The problem will be serious in the 
United Provinces and the Central Provinces 
which are the worst sufferers in this respect. 

Normally imports of timber into India arc 
only about 185,000 tons of which a considerable 
portion is teak wood from Burma which is 
eventually expected to be replaced by develop- 


ment of teak plantations in the reserved forests 
of India. If a careful policy is to be adopted 
in the future to recoup the forest, wealth of 
India lost during the war years we will have 
to import more or to develop forests. The 
war experience has also developed new wants 
for several kinds of trees and other resources 
which have not so far been used and they may 
well stay. Incidentally, this development may 
well make it possible for the Government to 
undertake a better enumeration of the forest 
resources than has hitherto been possible. 

These reinforce the necessity for an afforesta- 
tion policy. The Agricultural Statistics of 
India, - 1937-38, reveal about 144,000 square 
miles of British India as * cultivable waste ’ 
and another 144,000 as ^ not available for 
cultivation ’, It is quite probable that about 
half these areas would be able to grow forest 
sufficiently good for pro\dding timber and fuel 
for the ordinary village consumer. There are 
also the areas classified as scrub forests which 
if properly developed under the Forest Depart- 
ment can well afford to meet the ordinary 
requirements of the villager for fuel. Some 
of the worst placed provinces with regard to 
fuel supply have vast areas belonging to the 
aforesaid classification and proper management 
and development of them will go a long way 
to mitigate the acute problem of supplying the 
agricultural villager with necessary fuel and 
timber. Special attention needs to be paid to 
development of forests in the north-west portions 
of India where rainfall is meagre. With a 
careful irrigation for the first two or three years 
it is possible to gro w plants and trees of a sort 
that will be able to meet the demands for fuel 
This is also necessary to put a break to the 
tendency to extend the desert conditions 
towards the east. 

The supply of fuel is closely connected with 
the problem of stopping the enormous waste 
of good manure being burnt in the form of 
cowdung. It is to be realized these burnings 
are resorted to only because of the non-avail- 
ability of sufficient fuel and not because the 
villager is -not in the know of things with regard 
to the value of cowdung as fuel. — Eeproduced 
from Eastern Economist^ 7 September, 1945. 



A NOTE ON DOCKING IN LAMBS 


‘ OST practical men like to think they 
cut the tail through a j oint rather than 
.sever one of the small bones of the tail. 
Observations made in many iamb marking 
camps indicate that very few operators ' strike 
the joint' in more than about 30 per cent of 
tails. Recent research work carried out in 
Queensland by the Council for Scientific and 
Industrial Research has shown that, although 
cutting through a joint makes the operation 
easier, it is unimportant from the point of 
view of the rapidity with which the 
wounds heal. 


tailing 


Covering the stump of the docked tail 

, One of the most important practical points 
is to out the skin on the underside of the tail 
longer than that on the upper or woolly surface, 
Such a practice draws the skin from the under 
surface round over the end of the stump, and 
the scar develops towards the back of the tail 
In this way the bare, unwoolled skin from the 
underside of the tail grows over the out end 
and the woolly surface is not brought opposite 
the anus and vulva, where it could come in 
contact with moisture, which would eventually 
lead to tail strike. 

The length of the tail 

Recent investigations carried out by Council 
for Scientific and Industrial Research have 
shown that the length at which the lamb's 
tail is cut is of paramount importance for two 
reasons : 

( 1 ) The rapidity with which the wounds heal. 

(2) The subsequent protection of the sheep 
against crutch strike. 

If the tail of the average Iamb is cut so that 
it is just long enough to come down to cover 


the woolless skin around tlie vulva ami anus, 
i.e. to cover the ' bare area it will cut at 
the optimum length from botli points of view. 

The clocking wounds on tail stumps cut 
shorter than this are readily soiled with excreta 
and healing is delayed as tile result of the 
consequent infection, while tails cut at the 
recommended length heal mcjst rapidly and 
they also give the maximum protection fro in 
fly strike, especially if combined with the 
Mules operation, for the rest of the shef^p's 
life. Tails cut longer than is recommended 
will be a definite source of danger from both 
‘ dagginess ' and tail strike. 

The operation of docking 

One easy way to get the end result described 
above is to perform the operation as follows r 

(^1) Hold the tail in the left hand and decide, 
on the correct length at which it should be 
cut. Place the knife blade fiat on the under 
surface of the tail and a little further down 
towards the tip. 

(2) Press the knife on to the tail and move 
it up towards the Iamb's body until the point 
where the .'tail fs to.d:)e' ■ 
this way the skin is puekerefi beltiud the 
knife. 

(3) Bend the tail over the knife f>lade hy 
moving the left hand in towiU;ds the Herotmn.^ 

(4) Gut the tail, directing the knife towards 
the operator’s abdomen. 

Take care to pivot the right elbow^ on the 
right hip-bone during the cutting operation. 
This will remove any ]>ossibility of the operator 
stabbing himself. Abstracted from ‘Correct 
Methods in Lamb Marking' by G. R. Mmiie 
in' Queensland -^Agricultural 'September, ■ 

1945. 


WE HATE TO BELIEVE IT, BUT- 


Definition — ^Pasteurised milk — milk from cows on pasture. 

Definition Gentleman farmer — ^A farmer who milks his cows with his uloves on. 

e, 1932)1 
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New Books and Reviews 


Department of Agriculture rccentlj 

I received from the United States of America, - 

A a series of twelve admirably produced 
booklets on Farm Engineering and Manage- 
ment. They comprise an entire Course of 
Correspondence instructions on all aspects of 
Farm Engineering and Management and have 
been prepared by the LaSalle Extension 
University, Chicago, for the National Farm 
Youth Foundation, sponsored by the Ferguson- 
Slie.rman Manufacturing Corporation, with the 
cooperation of Mr, Henry Ford, Founder and 
Mr. Edsel Ford, President of the Ford Motor 
Company. The Course is planned to prepare 
the American Farm Boy for a career of farming 
either as owner or Manager. It presupposes 
the attainment of an elementary educational 
standard normally within the reach of American 
boys. It emphasizes the dignity of farming as 
a profession, its importance to National 
Economy and the necessity for organized 
efficiency in farming for the well-being of the 
individual farmer and of tlie community. It 
seeks to instil a sense of pride in the profession 
of farming and to encourage the American boy 
to choose fixrming as a profession and get an 
honourable and good living out of it. The 
method of presentation is simple and the 
approach is direct and personal. Different 
aspects of the various operations constituting 
the business of farming and the application of 
engineering and management technique are 
discussed in simple language. The emphasis 
is always on principles and methods of approach 
to problems rather than on specific answers to 
problems. By this means technicality is 
avoided but the student is trained to meet 
and solve problems as they arise. . 

For obvious reasons, the Course as it stands 
will be of no use to the Indian ffUrm boy. He 
is not equipped to acquire instruction by 
Correspondence. His instruction should be by 
example and precept. Such utility the Course 
possesses will be for the educated personnel in 
Agricultural Departments. To such, even a 
cursory perusal of the booklets indicates, the 
Course can be of immense assistance. 

In this country, the teachers and students 


of Agriculture Colleges are likely to derive the 
greatest benefit from the booklets because of 
the considerable amount of basic information 
which these contain on various aspects of 
agriculture. These booklets are likely to be 
of greater value from the point of view of 
agricultural economics rather than of pure 
agriculture and can inspire the teachers with 
ideas and may give them practical guidance for 
essential matters connected with the business 
side of farming. The staff of Agricultural 
Departments as well, who have long passed out 
of colleges, may read this with much profit 
to themselves and the District Development 
Officers may get, by a thorough study, much 
useful guidance in many spheres of their 
activities. 

Benefit ma}^ be obtained in another direction 
also. The booklets are interspersed with 
excellent photographs, diagrams and charts 
and the method of presentation compels atten- 
tion. A perusal of these booklets will be 
helpful to our Agricultural Officers in designing 
and juoducing educative posters, booklets, etc. 
for the benefit of Indian cultivator in an 
attractive manner. 

For these reasons it has been thought worth- 
while to publish a short review of this Course. 
This follows. Each division of the subject is 
called an ^ Assignment ’ and the Assignments 
are dealt with in the order they are presented 
in the Course. Wherever ideas for adaptation 
for Indian use are apparent these have been 
added after the reviews, in the form of short 
notes. Only the most obvious items for adapta- 
tion have been presented. Actual perusal of 
the original booklets would produce scores of 
other ideas. 

Interested Officers, who require copies, may 
get in touch with the Deputy Agricultural 
Production Adviser (Implements), Department 
of Agriculture, New Delhi, who is investigating 
the availability and cost of further copies of 
^ this Course. 

Assignment one. The business of farmmg 

Farming as a Career is presented as the best, 
of professions. The advantages of farm life, 
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the sense of indepeadeiice it imparts are all 
plajed up. 

The student is given general hints on how 
to organise his spare time for study. The 
entire Course is explained and the basic prin- 
ciples of good farming are laid down. Questions 
such as ‘What is Management h ‘How are 
the fundamental principles of Management 
applied to fcirming ' are answered. The method 
of solving problems by analysis to fundamentals 
is imparted, Five standard problems con- 
fronting the Manager — whether of a farm or a 
factory — are stated and analysed as follows : 

L Production ffohlem — Analysed into : 

(a) G-aining an increase in volume. 

(b) Securing improved quality. 

(c) Eeducing cost. 

2. MarkeMng problem — Analysed into : 

(a) Producing to meet market demand. 

(b) Gauging price trends. 

(c) Selling in the best market. 

(d) Getting the best obtainable price. 

3. Labour problem — Analysed into ; 

(a) Anticipating needvS for labour. 

(b) Securing right kind of labour. 

(o) Supervision. 

(d) Controlling labour costs. 

4. Finance problem — ^Analysed into : 

(a) Anticipating needs for cash. 

(b) Providing working capital. 

(c) Protecting credit. 

5. Record keeping proble77i — ^Analysed into : 

(a) Deciding what records are necessary. 

(b) Keeping records. 

(c) Using records for control of operations. 
Photographs are given in sets — setting off 

poorly managed farms with well managed ones. 

Assignment two. Managing the farm plant 
and equipment 

The effect of size and layout on form economy 
is discussed and excellent diagrams provided 
showing how layouts can be planned for best 
results from points of \dew of economy, soil 
conservation, etc. The problems involved in 
fencing and roads on farms are discussed. The 
arrangement and equipment of farm buildings 
are explained and farm modernization is touched 
upon. 

^ In India the conditions governing shapes and 
sizes of fields are entirely different from those 
obtained in the United States of .America and 
to this extent the conclusions drawn regarding 
layout may ^ not be applicable in this country. 
The emphasis on layouts to prevent soil erosion 


is how(?.ver worth noting. inet Inals uf 

soil erosion control are listed. These are : 

(a) Contour strip (irupping. 

(fa) Contour buffer strips. 

(c) Grass water-ways. 

(d) Terracing, 

(e) Tilling on contour. 

(f) Permanent grass.- 

(g) Forests. 

It is emphasized that the most* ue-onfuaie 
method in the long run should be etmsidcDMl 
and adopted, 

(The diagrams iiiustrating advanragss of 
proper layout of farms may be used as niodt?ls 
for propaganda posters for consolidation of 
holdings into economical units). 


Assignment three. Soil and crop management 

The basic facts about soils, factors coin- rolling 
soil fertility, maintenance of fertilit}' and 
erosion control, place of tillage in soil ami crop 
management, crop selection and woods 

and pests control are the subjects dealt with in 
this Assignment. A slogan reads ‘ A mark of a 
good farm Manager is that he farms on giMnl 
soil. His soil is good eithei’ naturally, m' he 
makes it good h Structure \ \f nls, the. va vu ni h 
constituents that gcj into the making of getuil 
soils, measures to increase soil fertility, i^U\ 
iim discussed in detail Tests fair soil feiihi t;y, 
use and misuse of manures and hirtilizors are, 
discussed. The problem of erosioji control wil h 
particular reference to crop seiecHoii iV>r tfiLs 
purpose are explained. The primary |nirpases 
and benefits of tillage are smnmaimui as follows : 

L Good tillage produces a favourable tikli or 
soil stmetB^^e. This aids the develo|)mont 
of strong root structures and incixuises the 
feeding area of the plants. 

2. Good tillage helps the incorporation of 
organic matter with the soil, lia.st.ims 
decomposition, and iibemtos nitrogen. 

3. Good tillage improves aeration uf tlie m\\. 
This results in inoreaHini buchni-il and 
chemical actions which ineivmst*. the a-mount 
of available plant food. 

4. Good tillage kills weciis. Destruediun of 
weeds eliminates coinpetitiou ibr space autl 

; .conserves': ^ plant :.food' ■ and ;; water' 
cultivated crops. 

5. Good tillage conserves moisiuro. It does 
this By aiding absorption of rainfall and 
lessening evaporation. 

6. Good tillage aids in the control of plant 
diseases and insect pests. 
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7. Good tillage aids in erosion control by 
putting tbe soil in condition to absorb 
rainfall more readily, by incorporating 
more organic matter, and by checking the 
flow of water by means of contour tillage. 
Where wind erosion is a flxctor, implements 
are used which till the soil without unduly 
pulverizing it, leaving it in clods and ridges 
designed to trap drifting soil. 

The importance and advantages of proper 
crop rotations are also summarized as follows : 

1. They provide for effective soil maintenance. 

2. Some crops follow others with the minimum 
of cost for seedbed preparation. 

3. Eotations reduce costs by distributing the 
demand for labour, power, and equipment 
through the year. 

4. They tend to reduce weather and market 
risks. 

5. They give a well-balanced supply of 
livestock feeds. 

6. They jirovide the maximum desirable 
acreage for crops which normally yield 
maximum profits. 

7. They discourage weeds, insects, and soil- 
borne crop diseases. 

The best planned rotations are stated to be 
found in well-balanced successions of the 
following three kinds of crops : 

1. Cultivated crops. 

2. Small grains. 

3. Hay or pasture, 

A section is devoted to the management of 
seeds, insects and weeds. The necessity for 
good seed is emphasized. Methods of insect 
control practice in U.S.A. are also outlined. 

(This Assignment contains diagrams empha- 
sizing advantages accruing from the use of 
fertilizers. Similar diagrams are already avail- 
able for Indian conditions for many crops, 
e.g. the wood-cut illustrations in Masani’s Our 
hulki. It may be advantageous if all crops 
and conditions are dealt with in similar posters.) 

Assignment four. Profitable management of 

farm operations 

The most interesting portions of this Assign- 
ment are the summaries of physical and economic 
factors contributing to low cost production 
of crops and livestock. On the basis of these 
summaries students are advised to plan their 
crops and livestock programmes. The economics 
of production are dealt with in detail. Methods 
of solving problems, such as figuring out 
whether, on the basis of price obtaining for beef, 
feeding up of cattle would , be more profitable 
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than selling off immediately, are discussed. 
The necessity for balanced farming for maximum 
profits is emphasized. 

(This Assignment may be studied with profit 
for the preparation of standard conditions charts 
by areas and crops to be used as standards of 
measurements in organizing improvement and 
drawing up basic targets to be aimed at. If 
these are made available to the cultivator he 
will then have means of seeing to himself how 
successful he is in his efforts to increase 
production.) 

Assignment five. Handling labour on the farm 

The main point made in this Assignment is 
the principle that full utilization of labour is 
essential to low cost production. To achieve 
a steady utilization of labour and avoid peaks 
of activity and periods of complete idleness, the 
preparation of labour calendars for various 
products of the farm is advocated. These 
calendars would show which periods would 
require most labour for which crop and on the 
basis of these calendars, crops and livestock 
programmes can be drawn up, which will, w^hile 
providing adequate employment for the laboxir 
force throughout the year, prevent undue 
strain during any period. 

Qualities required of form iaboin* are discuss- 
ed. Importance of keeping laboizr happy is 
emphasized, 

(The preparation of labour calendars by crops 
and areas is suggested. Large posters showing 
waste of labour during the year would bring 
home to the cultivator the importance of croj^ 
rotation and subsidiary industry to ensure 
profitable employment throughout the year.) 

Assignment six. Profitable use of modern farm 

machinery 

The use of machinery is justified by compara- 
tive tables of cost of production for wheat for 
the years 1830, 1896 and 1930. According to 
the figures provided in 1830, it took 57*7 man 
hours, in 1896 8*8 man hours and in 1930 
3*3 man hours for the major operations in the 
production of an acre of wheat. It is pointed 
out that in Kansas, if machinery is not used, 
it would probably require every adult member 
of the population to be in the field to produce 
as much grain as is now done. 

Types of machinery required are classified. The 
importance of choosing correct machines for local 
conditions is emphasized. Hours of man labour 
for various size farms using horses only, tractors 
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supplementing horses and tractors only are 
worked out. Methods of determimng compara- 
tive costs are laid down. A section is devoted 
to the proper care and maintenance of farm 
machinery. 

(This Assignment provides the basis for 
educative literature emphasising the advantages 
of using improved types of implements, for 
utilisation of power for pumping, feed prepara- 
tion, etc.) 

Assignment seven. Farm power and tractor 

farming 

While the previous Assignment dwelt on the 
comparative advantages of inecliamcal farming 
as opposed to animal power, the present assign- 
ment seeks to discuss the advantages of using 
tractors on’ farms and also of harnessing wind 
power and utilization of electricity on farms. 
The factors effecting choice of size of power 
units are considered. A special section deals 
with the care and maintenance of tractors. 

(This Assignment could be studied for the 
preparation of Tables of comparative costs, 
mainly for the benefit of the larger zamindars, 
to enable them to realize the advantages of 
mechanization on large estates.) 

Assignment eight. 

Wem 


gearing production to marketing. It also 
emphasizes the importance of rjuality as a 
marketing factor. 

Instructions are given on judging the best 
time to market, choosing the best market out- 
let and how to reduce the risks of marketing. 
Special attention is paid to marketing of .speeia*- 
lities, to advertising, etc, 

Assignment eleven. Legal and economic fac- 
tors in farm management 

The law governing land in the UnitiHl States, 
the laws of contract purchase and sale, n<?go- 
tiable instruments, tenancy agreements, rlglits 
and repoiisibiiities of ownership, etc. are dis- 
cussed in this Assignment. A section also 
deals with sources of legal and economic 
information, available to tlB American fanner. 


Managing the money pro- 


This Assignment seeks to lay down general 
principles for arriving at the best proportions of 
capital and working expenses for the greatest 
return. Credit facilities and systems obtaining 
in the United States of America are explained 
and simple legal documents reproduced. The 
type of loans, the periods of amortization, etc. 
in relation to the farmer’s repayment capacity, 
standing credit, etc. are discussed. A section 
deals with the importance of subsidiary cottage 
industry in getting maximum value for money. 

Assignment nine. Farm records as aids to 
profitable management 

This Assignment deals with the purpose of 
farm records, systems of record-keeping and how 
records can be made to give information for 
controlling farm operations, A typical sot of 
accounts books for use on farms is reproduced. 
Methods of arriving at decisions on figures 
thrown up by accounts are discussed. 

Assignment ten. Profitable marketing of farm 
products 

; This Assignment deals with the economics of 
niarketing and emphasizes the necessity for 


Assignment twelve. 
nal success 


Salesmanship and perso- 


This Awssigament deals with the iniportaneo 
of salesmanship in beiug a successful farmer or 
farm manager. — A.G.M. 

THE INDIAN SUGAR INDUSTRY 

Edited By M. P. Gandhi (Gaiullu & Co. Jan 
Mansion, Sir Pheroze Shah Mehta Eoad, 
Bomby, pp. 90, Es. 6/8.) 

T he 1944 annual is in form and siibstaiice, 
closely similar to the earlier issues. The 
most valuable part of the annual is un- 
doubtedly the series of statistical tables ia the 
section ' The Sugar Industry at a Glance k The 
tables are all the more useful on account of tht 3 
suspension of a number of official publication.^ 
on sugar. 

Sugar control is reviewed in some detail, 
and has received consbienible praiscj. The 
industry, which was first critical of contnil has, 
now become reconciled to it. Although the 
war has ended, there lias, so far, been no demand 
for the removal of sugar control. The indus- 
trialists no longer eoiisidcr it an unnutigatiid 
evil, but are willing to coneech.^ some "good 
points to it. They admit that it helped them 
in moving their stocks to the markets during 
a period of acute shortage of transport lacilities 
of all kinds. 

The remedies suggested for the ills of the 
industry are not novel ImphasiB k laid’ on 
the need to reduce the cost of cane, by agricui- 
tural improvements. This ia, however^ easier 
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said than done. The practical diiEoulties are 2. A Plan for Developing Fisheries in India 
formidable, but are being tackled by the cane edited by E. V. S. Maniam, M.X, B.Econ. 
development departments in the United Pro- (Patt and Co., P.O; Box No, 45, Cawnpore, 
vinces and Bihar to the limit of their resources, pp, 17). 

-~~E.C.S. 3, What Next? Can India ^ be United? 

(Bureau of Eesearch and Publications, Tata 
Institute of Social Science, Bombay, pp, 31, 
NEW BOOKS RECEIVED As. 12), 

I. Hints on Saving Stored Grains from Pests Eislonj is not made this tvay (Renaissance 

by B. L. Chaudhuri, B.Sc. (Agii), (Aryan Road, Publishers, 30 Fak Baw, Delhi, pp. 45, 

Jail Roadj Nagpur, C,P., pp. 36, Es, 1-4). As. 8). 

% . '■ • , ■ . ■ ■ ■ 

REVIEW 

(Alternate Husbandry, I. A. B. Joint Publication No, 6. Published by the Imperial Bureaux of 
Pastures and Porage Crops (Aberystwyth) and Animal Health (Weyhridge), May, 1944. 

(Imperial Agricultural Bureaux, Central Sales Branch, Agricultural Eesearch Buildings, 

Penglais, Aberystwyth, price 5s.) 

T his publication provides an eminently readable, if in parts somewhat 
elementary, account of the factors involved in alternate husbandry. The 
nine sections are : Trends in different countries and regions (E.O. Whyte) ; 

The influence of herbage rotations on the soil (G. V. Jacks) ; The roots of herbage 
plants (E. O. Whyte) ; Types of leys and their component species (E.O. Whyte) ; 

The animal crop in relation to alternate husbandry (J. E, Nichols) ; Fertility 
types, production and requirements (R. 0. Whyte) ; Alternate husbandry and 
current agricultural problems (E. 0. Whyte) ; Alternate husbandry and animal 
diseases (E. L. Taylor) ; and Economic factors in changes from other agricultural 
and pastoral systems to alternate husbandry (A. W. Ashby and W, J. Thomas). 

Most sections have excellent bibliographies. 

Space does not permit of a detailed review of the work as a whole, but it may 
be said that veterinarians from certain parts of Great Britain, and from many 
parts of the Empire, will find in it much of direct practical value to their work. 

It is obvious that the animal husbandry aspects, particularly in ley farming, 
are at present but little understood. In the chapter on the animal crop. 

Dr Nichols — ^who unfortunately cites no references — is deliberately cautious 
in interpreting such data as are available. The sub-section in his contribution 
entitled * Animal physiological factors in husbandry ’ is limited to such consi- 
derations as size of the animal, although it contains a brief note on the system 
of continuous cross-breeding and on the contrasting system recently adopted 
in certain sub-tropical areas, whereby an attempt is made to construct a new 
type or breed of better adaptation or performance than existing types by 
combining physiological traits of performance, growth, hardiness, and disease 
resistance from two or more breed origins. 

Dr Taylor^s contribution deals mainly with parasitological implications, and 
many of his points will be famliar to those who have read his contributions 
to the Veterinary Record. He omits consideration of the important nutritional 
and metabolic disorders of grazing animals — except for calorific deficiency — 
but deals briefly with the little that is known relating to the influence of alternate 
husbandry upon bacterial and virus diseases. A strange omission, in view of 
the fact that he discusses the viability of Myoobactmum johnei excreted in 
the faeces, is any reference to the work at Shinfield on the^ survivability of 
Mpo6acterwm in cow dung. , ; v. 

Veterinary students will find the publication of value for their courses in ! 
Animal Husbandry, Part II, and in Parasitology. — The Veterimry iJecord,; ; , j 
January 13, 1945. 
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NEED FOR STORAGE 

in Great Britain, wliere the people are 
I far better fed than in India, the Govern- 
Imeiit has assumed a direct responsibility 
for food for the people, the necessity for 
assumption of a similar responsibility in India 
must be obvious * stated Mr. B. R. Sen, Director 
General Food, inaugurating at Delhi an instnic- 
tioiml course on storage for officers from 
provinces and States. ‘ There can be no 
question of our going back to the peace-time 
economy of pre-war days, to. leave supply of 
foodgrains in all its aspects to private enter- 
prise \ 

* In Great Britain they have decided ^ he 
said, ' that tlie Ministry of Food set up at the 
outbreak of the war to deal with food problems 
under war-time conditions will become a 
permanent department of government’. 

Explaining the Government’s five-fold pro- 
gramme of storage, he stated that it was first, 
to increase, with all possible speed, both 
temporary and permanent storage accommoda- 
tion under the control of the Government, in 
markets, at railheads and in consuming centres. 

Secondly, to establish reserves in producing 
areas, for long storage, e.g. of j)addy or wheat 
in bulk, which will serve, during the period of 
emergency, as buffer stocks. 

Thirdly, to set up officially controlled inspec- 
tion agencies, and analysis laboratories as a 
means of establishing and enforcing high 
quality standards for food distributed to tie 
people. 

Fourthly, to encourage by all possible means, 
such as assistance with material and advice, 
the oonstriietion by private interests of good 
foodgraiii storage, whether for commercial, 
agricultural or domestic purposes. 

Fifthly, to inculcate as widely as possible in 
all members of the public who grow, handle or 
consume food, the main principles of hygienic 
conservation of foodgrains and with that view, 
to run courses at the Centre ^for the training of 
officers nominated by provincial and State 
Governments. ■ 

^ After the fall of Burma’, he continued, Hhe 
food situation in India compelled the Q’overn- 
; ment.to take over the responsibility of procure- 
ment, movement and storage through its own 
official machinery. With increasing difficulties 
/SO . ' 


in railway and other transport and shortage of 
accommodation and builrljiig matenais ilue to 
war-time conditions, tin? in foiu:! grains 

naturally became even greater under oiliebd 
management which was imriecnHtt)med to 
trading practices and was lacking in experience 
of the grain trade. In the circumstances, tlie 
problem of preservation of grains by good 
storage assumed special importance b 

^ While some progress has already been made 
said Mr. Sen, ^ particukrly in the construction 
of storage by the Central and Provincial 
Governments, the necessity of a wide and 
continuous campaign, using ail methods of 
publicity, the precept ami example of leading 
citizens and the initiative of Govcriuneiit 
Departments, to increase the conservation of 
foodgrains and to improve their quality remains 
as urgent as over 

* With the end of the war % contiiUHul M r. Stuq 
^ the whole problem of food control must require 
a Ml revievr. The Government of India has 
already stated that food controls in their present 
form will be gradually relaxed on a caordinaJ;f*d 
basis having reference to the prevailing (annli- 
tions regarding food supply. Tlui Famirm 
Inquiry Oommission have dealt with this point 
in their Final Report. They have also iiointeil 
out that Go vernments in India Iiave wit Ido the 
last 100 years contented themselves witli the 
duty of preventing widespread deaths fiNun 
famine but had not assumed the obligjitioii tr* 
provide enough food for all. This rcssponsibility, 
according to the CominisBion, the Government 
in India must now recognize as with the ra|d«l 
growth of population in India a polic^y tif 
lamez fake in the matter would end. iu 
catastrophe 

^ What form peace-time contrrds will take, f 
am not in a position to say. But 1 am quitch 
clear in my own mind that an iutergral part id* 
post-war food administration in Didia nmst be 
provision at suitable places throughout the 
country of Government grain storages seiemti- 
fieaiiy constructed and under proper techiiieai 
supervision. Such storages could l>e used to 
maintain buffer stocks to meet local shortages — 

' and it must be remembered that the food 
position in India is now so precariously balanced 
that a. failure of the monsoon in any considerable 
area in any year creates conditions of scarcity 
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and famine — ^to support tlie miiiimuni prices 
guaranteed to producers, to provide a means of 
expanding agricultural credit and generally to 
help in preventing the appalling wastage which 
has been a feature in food economy in India 
in the past. In the circumstances, the necessity 
of continuing of instructional courses such as 
the present one which will help to spread the 
knowledge and practice of hygienic conservation 
offoodgrains must he clear’,— B.P./. PresB Note, 

, W' ... 

FIGHTER ON THE FOOD FRONT ; 

T wenty years back transplantation of 
paddy by raising seedlings in seeddieds 
was entirely absent. Seeds were sown 
broadcast at the rate of 25 Madras measures 
(75 lb.) per acre. A month after planting 
fields used to become weedy with gaps in 
several places necessitating frequent weeding 
and fillingdn of gaps. Tillering was poor; 
crops resulted in chaffy grains ; yields were 
poor amounting to 10 to 12 bags per acre. In 
addition the cultivation of paddy in those 
days was expensive. 

It was about the year 1925 that raising of 
paddy nurseries and transplantation were 
advocated by the then local agricultural 
demonstrator Sri. R, Swami Eao, Ten Madras 
measures of paddy raised on a seed-bed of 10 
cents was advocated to be sufficient to plant 
an acre, I tried this method side by side with 
the local method of raising by broadcast. Both 
the plots received the same quantity of manures. 
Not long after sowing in the broadcast crop, 
weeding was done with the help of about IS 
coolies per acre and a second weeding necessi- 
tated the engagement of 15 coolies per acre. In 
the case of transplanted field, 15 coolies were 
engaged for transplantation and 3 to 4 coolies 
were enougli to weed this field. The trans- 
planted crop came up well, had profuse tillering 
and unlike the broadcast crop did not lodge. 
The yield from the transplanted. crop was four 
bags more than that sown by broadcast. Thus, 
by adopting the departmental method of raising 
paddy by transplantation, I was able not only 
to increase the acre yields of paddy but also 
reduce the seed-rate and cultivation expenses 
to a considerable extent. Now, as a result of 
Departmental activity, transplantation of paddy 
has become a well-established practice in my 
village and round about. 

Another improvement recommended by the 


Department during the past two years is the 
growing of improved varieties. Tbe variety 
No. 10998 has become popular in our village. 
This is resistant to the blast disease of paddy 
even though sown late. in season whereas the 
local MolagoluJmlu is liighly susceptible under 
such conditions. The straw of the departmental 
variety does not shed seed. Another variety 
No. 2202 (improved BlolagoluJculu, was intro- 
duced recently. Its good qualities are : (a) high 
blast resistance, (b) soft straw and palatability 
to cattle, (o) no lodging or shedding, (d) shiny 
and attractive grain, (e}^ M yield (3 to 4 
bags more) than the local MolagoluJcMlii or 
Strain 10998, It is a matter of great satisfaction 
to the ryots of Ohennur and round about, that 
year after year they are deriving a good amount 
of benefit from the improved varieties of paddy 
distributed by the Agricultural Department. 

Forty years bc^^^ red and white 
sugarcane occupied fields in my village, The- 
cultivation was also on primitive lines. The 
ploughing with country plough twice with 16 
to 20 cart loads of cattle manure per acre and 
the planting 1-| ft, apart of 15,000 to 18,000 
setts, were the com.mon practices. The canes 
were thin. The juice was boiled in turmeric'- 
boihng pans, and fuel worth Bs. 130 to Bs, 140 
per acre was used. With ail this, the acre 
yield amounted to only 200 to 250 md. of 
jaggery. In those days the cultivation of 
sugarcane was so discouraging that for some 
years it was entirely given up ryots in uur 
locality. It is in the year 1938 that we were 
advised to follow improved system of sugar- 
cane cultivation by the present District Agri- 
cultural officer, Guddapah Bri. K. Jagannatha 
Bao. The Co. 419 cane was introduced ; deep 
ploughing was demonstrated with Cooper No. 26 
plough, ridge plough was advocated for forming 
ridges and furrows ; seed rate was reduced to 
the barest minimum of 30 thousand setts. The 
Earamat cane crusher replaced the old model 
wooden mill. The sum total of these new 
innovations and improvements was so effective 
that we had increased the acre yields by 60 to 70 
md. of jaggery (wmrth Bs. 250) over the previous 
yields by older methods. Later on, Coimbatore 
varieties No. 421 and 2278 were introduced. 
Now in and round about my native village, 
Chennur, no other variety of sugarcane is grown, 
except the improved ones which ocenpy about 
200 acres. The ryots are indebted to the 
Department for the increasing profits obtained 
through the cultivation of sugarcane. 
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R, 42Eugi : The old system of oiiltivatioii of 
ragi was by broadcast. The fields were ploughed 
twice with the country plough, Guntaka. Ten 
cart loads of cattle manure were applied twice 
and spread and covered with a four tyned 
gorru, six Madras measures (18 lb.) of seeds 
was then broadcast. This was a tedious and 
expensive process. Twenty days ; after sowing 
15 to 20 coolies were engaged in weeding. A 
fortnight later 10 to 12 coolies were engaged in 
thinning out thickly-sown places and in filling 
in the gaps. Duo to irregular sowing resulting 
in thick sowing in one place and blanks in 
others, the crop used to be uneven. The best, 
yield used to be 400 to 450 Madras measures 
per acre. In the year 1938 the local Agricultural 
demonstrator gave B. 42 ragi and demonstrated 


-nursery' system of raising 'seedliiigs': and ', 
then transfer planting them. A nursery of 10 
.cents' in' area; (seed rate 2 'Madras measures or 
6 lb.) was raised to sow an acre. Demonstration 
plots; of transplanted mgi:md 'broadcast' were'- 
raised. side .'by'' side. ■ The results were; 'dee, riy 
in favour of the former, i.c. u yield of 30 Motlras 
/.measures'of ' the"'d:einonstratio,ii plot'':aS'';..agairmt^ - 
520 of 'the local. Next' year I; repeated the"'eX”.^ ' 
'perinient' on, a 4-acra .plot, ', ^TliClDepartineij'lal ■ ■ 
variety milder transplanted system gave' 20 ■■ 
bags of 64 Madras' measures each 'more than ^ 
the local system. Thus R. 42 under trans- 
plantation came into vogue a ini we Jtrci now 
deriving benefit 'fro'in the- irioreased spread of . "" 
this variety and the traiisplaBtatiuu of 

P.'' Yelk Reddi, 'Chennur. 


ERRATUM 

Indian Farming, VoL VI, No. 11, November 1945, 
page 545, line 16 : 

for ^ depends on the use of this importaait machinery. 
Financial considerations, however, cornpeilcd one to see 
the tractors at a very much reduced rate h 
read ^ depends on this important fiictor. Financial 
considerations unfortunately at the time came in the 
way of my accepting the very kind offer of the B.O.C. 
to sell the complete outfit at a very much reduced rate h 
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THE FUTURE OF INDIAN AGRICULTURE^ 


Mb Chairman and Gentlemen, 

It gives me great pleasure to welcome you 
here today on belialf of the Government of 
India and on my own behalf, for the sixth 
meeting of the Crops and Soils Wing of the 
Board of Agriculture. Your Board was formed 
in 1905, and completes 40 years of its useful 
existence. The Board has wisely formed itself 
into two Wings^ — the Crops and Soils Wing 
and the Animal Husbandry Wing— to meet 
in alternate years. This year it is the turn of 
the Crops and Soils Wing. By bringing together 
agricultural research workers, administrators, 
irrigation and agricultural engineers, University 
professors, heads of agricultural colleges, 
agricultural experts and farmers, the Board is 
providing a foriim for interchange of ideas and 
experience, which will hidp in the formulation 
of a comprehensive agricultural policy, which 
the provinces and States will be prepared to 
implement and which the Central Government 
can vitalize and coordinate. Thus the Board 
provides a valuable link between the Centre 
and the provinces and States. 

Your Wing has an unrivalled opportunity to 
serve the masses of India by making a substan- 
tial contribution by suggesting the lines on 
which surveys and other works should be carried 
out and modern methods introduced for increas- 
ing production and equipping the masses with 
practical knowledge to make the best use of 
land by drawing to the full on its productive 
capacity. 

The war, which is just over, has brought 
home to us the precarious nature of our food 
production and the need of providing all varieties 

^ Inaugural speech made by the Hon’ble Sir Jogendra 
Singh, Member for Education, Health <fc Agriculture 
Departments, at the opening of the sixth meeting of 
the Crops and Soils Wing of the Board of Agricul- 
ture and Animal Husbandry held in New Delhi on 17 
December 1945. 


of food to meet the full nutritional needs of 
our population. According to standards laid 
down by Dr Aykroyd, we are largely deficit 
in production of 

Pulses .. by 2| million tons 

Vegetables (green) leafy 

and non-Ieafy . . by 2S ,, „ 

Emits .. .. by 4 „ 

Sugar . . by I „ 

Fats and oils .. by 4 „ „ 

Milk .. by 18-1 „ 

Fish, meat and eggs ,, by 5| „. ,, 

How our objective can be no other but to 
fix production targets up to the estimated 
requirements. Freedom from want is an 
essential step towards the four freedoms which 
President Roosevelt declared as the need of 
the world. 

I can assert without fear of contradiction 
that the prosperity of agriculture depends on 
a large scale development of industry, and by 
the creation of increased purchasing power. 
The agricultural worker must be provided an 
assured market and a remunerative price for 
his produce so that he is able to purchase 
industrial products. The interests of the 
consumers and producers are intimately linked 
together. Without prosperous agriculture, 
industry cannot flourish, and without industry, 
agriculture cannot improve. A sound agricul- 
tural economy cannot be developed by a mere 
tinkering with land tenures or by the employ- 
ment of modern machinery, but by relieving the 
pressure of population on land and finding 
other occupations for surplus village population. 

There is, however, a vast field for improve- 
ment. Scientific research has placed in our 
hands new means for food production, which, 
if we put them into full use according to a plan 
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and pursue it with vigour, will enable^ us to 
move towards a new level of production hitherto 
considered beyond attainment. The remark- 
able achievements in producing high yielding 
sugarcanes, wheats, cottons, and rice are examples 
of what science has done in improving our 
crops. What we need is an adequate area 
imder farms for production of mother seed 
and its multiplication by selected seed growers 
and cooperative village societies. 

Then all the Provinces and States should 
survey and £nd means to bring all oultiirable 
lands under the plough, impound the monsoon 
rain which runs to waste ; harness all the 
rivers to provide irrigation for thirsty lands 
and cheap power for our factories. Alladin 
had only one jinn to help him, while we have 
millions of jmm in our rivers waiting to be 
brought under control to serve and lighten the 
labour of man. Cheap power coupled with 
suitable machines can perform diverse functions 
on the farm. With the help of a low powered 
motor, the farmer can out his fodder, shell Ms 
corn, sharpen his tools and draw water from his 
w’ell for use in the home and at the farm. 
Electrification can moderniiie the rural areas, 
make them material-minded like the urban 
areas and perhaps deprive them of some of 
their ancient charm. 

Indian diet is particularly deficient in 
protective foods. Our urgent need is to increase 
the production of milk. It depends on proper 
feeding and breeding of milch and other cattle. 
I am sure you will seriously consider as to how 
the present agricultural practice can best be 
adjusted to provide our livestock with optimum 
food in order to produce the milk which is so 
much needed by the people. 

Fruits and vegetables are not available to an 
extent to feed the rich and the poor alike. In 
India, we have a variety of climates ranging 
from the arctic to the tropical. We can grow 
almost every variety of fruit and v^egetable. 
So far we have been interested only in planting 
orchards for pleasure ; we must now plant 
orchards for supplying the people with food. 
There is a great scope for producing fruit and 
vegetable juices, canning surplus fruit, manu- 
facturing jams, marmalades and other fruit 
’products. The Punjab and some other provinces 
have made a start in tMs direction. We have 
in our Fruit Adviser an exxthusiast who has 
the power of communicating his enthusiasm to 
others, 

India has joined the recently created Food 
and. Agricultural OrganiSfatioii of the United 


Nations. One of the functions of this Organisa- 
tion is compiling of Bcientifio knowledge and 
technique, assembling and analyzing all basic 
information and fostering cooperative acticm. 
The results of scientific research will be compiled 
and made available to member countries through 
a Bibliographic Service. Through this Organiza- 
tion, extension material including litr^ratui’e 
and films will be made available to ns. The 
Food and Agricultural Organization will alio 
maintain panels of experts, and ^viii send 
technical missions to eoiiii tries w'ho desire their 
services. One of the objectives of the Pood 
and Agricultural Organization Is to ensure fair 
and equitable prices to tin? producers and with 
that object in view a complete survey is con- 
templated of world production, consumption 
and international trade in major agricultural 
products as compared with w'orhi needs for 
improved nutrition in view of the consiimption 
goals set up by the member Governments. 
I record with pleasure and pride that India 
has played a worthy role through its delegatioii 
in contributing their share in aliaping tiie 
constitution of this Organization. 

Now you may ask wlnit the Goverumtutt has 
done to help agriculture. I am ghui to say 
that it has been given to me to set up a st*parate 
Department of Agriculture. Tim Dc^partnient' 
is still in its infancy, but it is my purpose 
staff it with those who liave a bias iov and a 
knowledge of the needs of agrieiiltore. In 8ir 
Pheroze Kharegat I have a Secretary who h 
devoted to the cause of a-gricaltiirf^ am:l has 
spent many years of Ms service in promoting 
agriculture and cooperative developnieiit. In 
my old friend, Mr Stewart, your Yice-Chairniaii, 
you have an agriculturist of wide experiene-e, 
great administrative capacity and untiring 
application. 

We have a panel of special oificers appointed 
as Advisers for Agricultural Production, Ferti- 
lizers, Seeds, Vegetables, Minor Works, Fruit;, 
Livestock, Dairying, Pish, Plant Protection, 
Training and Forestry. 

The appointment; of an Adviser for soil 
conservation is under couHidttr.'itiom The 
Imperial Cheoueals have lent us the Herviees 
of Mr McIntyre in an honorary capacity and 
under him Dr G. N. ilcharya is working as 
Chief Bio-Chemist. \Ye have converted town 
refuse into compost in 312 tcwns to the extent 
of 270,000 tons. I am having a programme 
worked out for 5,000 centres to take up all our 
towns with a population of 5,000 and and 
when our plans are completed this should give 
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us two million tons of manure a year, I am also 
trying to get all tlie oilseeds crushed in the 
country itself, which would give us oilcake to 
feed our cattle and soil. A programme is being 
framed for the utilization of all available organic 
material for composting. It has been shown 
that water hyacinth, a troublesome weed 
which has choked the rice fields and rivers of 
Bengal, can easily be composted. I am. hoping 
to start experiments to determine the cost of 
composting and determining its .mamirial value, 
If we in addition husband all our resources in 
bones, factory and slaughter-house refuse, we 
can have enough manure for our irrigated areas 
and its application should increase our yields 
at least by 50 per cent. A Bill to constitute 
an Oil Seed Committee is before the Legislature. 

We wdll be setting up before long Research 
and Experimental Stations and Institutes in 
respect of Rice, Potatoes, Vegetables, Fruits, 
Grasslands, and Fish. The Dairy Institute, 
the Veterinary Institute, the Agricultural 
Institute and the Forest Institute will also be 
expanded. Financial sanction in principle for 
these new Institutes and for the expansion of 
the existing ones Ms been obtained. 

We have Commodity Gommittees which are 
engaged in promoting research, production, 
marketing in regard to Sugarcane, Coconuts, 
Tobacco, Cotton, Jute and Lac. 

Fur th er, it is proposed to establish an 
Agriculture Coliege and an Animal Husbandry 
College to meet the needs of smaller provinces 
and States and to provide for post-graduate 
education. 

In the meanwhile the number of post-graduate 
students admitted to the Imperial Agricultural 
Research Institute has been increased from 15 
to 50 per year and it is to be raised to 100 
in due course. Admisvsion to the Veterinary 
Institute has been doubled and admission to 
the Forest Rangers’ College has been increased 
fourfold. 

The Institutes which we are setting up, will 
carry out high grade research and afford 
facilities for training in the special subjects and 
may in due time supplement this by research 
work of an applied nature in other suitable 
areas and carry out pilot schemes of cooperative 


farming, joint management and test the use 
and extension of mechanized farming. 

I am sure you will be interested in the special 
measures adopted in the Grow More Food 
Campaign and will make recommendations 
regarding those aspects of it which should be 
continued in the immediate post-war period 
and in normal times. 

We have given in grants and loans for 
irrigation facilities, land clearance and improve- 
ment, manure for distribution, compost making, 
seed multiplication and distribution, bonus to 
cultivators for diverting areas from s. s. cotton 
to food crops, fish production and other 
purposes — ^Rs. 491 lakhs as loans and Rs. 417 
lakhs as grants. 

We have provided for the sinking of 11,200 
wells and 2,215 tube-wells and it is expected 
that as a result of these measures there will be 
a substantial increase in production. 

Gentlemen, your organization is on a small 
scale, but it has preceded the world Organiza- 
tion, Indeed I feel that we have forestalled, 
so far as development of agriculture is concerned, 
the national programme of development. 

What we need is application of the knowledge 
and implementation of the programme to 
stimulate the practice of simple things, such as 
production of seed, husbanding all kinds of 
manure and extension of irrigation and work 
for the workless with cheap and. abundant 
supply of money to raise our population from 
poverty to power. It has been said by Jefferson 
and Russell that ' let the farmer for ever more 
be honoured in his calling, for they who labour 
in the earth are the chosen people of God.’ 
‘'In a moral point of view, the life of the 
agriculturist is the most pure and holy of any 
class of men ; pure, because it is the most 
healthful, and vice can hardly fi.iid time to 
contaminate it ; and holy, because it brings the 
Deity perpetually before his view, giving him 
thereby the most exalted notions of supreme 
power, and the most endearing view of the 
divine benignity. ’ 

I have great pleasure in inaugurating the 
session of the Crops and Soils Wing of Board of 
Agriculture and Animal Husbandry and wish 
you every success in your deliberations. 


Original Articles 

THE MONSOON OF 1945 

India Meteorological Deparfmeni, Boom 


f HE rainfall during the monsoon season 
of this year, though in amount 3 per cent 
in excess, was unevenly disbribnted over 
the country during the major part of the season. 
In June while the agriculturists on the west 
coast of India started sowing fields with bright 
hopes of a beueficieiit monsoon, the Idmnf crop 
operations in the northern areas of the Bombay 
Province were retarded due to insufficient 
rains. 

The Bay branch of the monsoon was generally 
less active than the Arabian Sea branch and 
the depressions from the Bay during July and 
August were fewer in number than usual. 
Thus, south Bengal, Bihar, Orissa, Chota 
Nagpur and the east Central Provinces received 
less" than the usual amount of rain. Insufficient 
rainfall and the setting in of ‘ break ’ conditions 
in the beginning of August, aifected the trans- 
planting of seedlings for the aman crop in some 
parts of Bengal. 

Very heavy rainfall occurred in Gujarat in 
the third week of September, resulting in 
iloods in the Tapti and other rivers and conse- 
quent loss of crops and property apart from 
serious dislocation of traffic and oominiinica- 
tions. Kathiawar suffered widespread damage 
to property and livestock due to incessant 
heavy downpours during the middle of July, 
and north Bengal and north Bihar were flooded 
by heavy rains in and near the Bhutan hills 
in August. 

March of the monsoon 

June : The Arabian Sea monsoon burst on 
the south Malabar coast on the 5tli, causing 
heavy rain there. A second pulse of the 
advancing monsoon gave rise to a depression 
off the Kanara coast that formed on tlie 9th 
and weakened within two days. With the 
disappearance of the depression the monsoon 
began to sweep northward and extended in 
Kathiawar by the middle of the month. The 
feebly advancing Bay monsoon was drawn 
inland by a ^ low ’ which formed over Chota 
Nagpur on the 16th, and for the next ten days 
both branches of the monsoon remained active. 
Widespread rain fell on the west coast, in the 
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north of the Peninsula, the central parts of 
the country ainl north-east India, lloavy 
rains in south-east Bengal flooded eertnin tracB 
around Noakhali ami ciiusetf 
damage to the paddy crop tlienn 

The^ rainfall for the rest of the month Wiis 
mainly controlled by a deprcssirm which 
developed over Chota Nagpur on tlie "JTtli and 
travelling westwards, lay over Rajputana at 
the end of tlie month, Cimsing heavy down- 
pours in the central parts of tln.^ eon try, 
Rajputaiia and Gujarat. 

Averaged over the plains of India, the rain- 
fail during the month was deficient by i! per 
cent. 

Juh/ : Widespread and locally heavy rain fell 
in Sind, Gujarat, as well as on the west coast, 
on the first two days of the nioiith as tlie iasr 
depression of June mergeal iniu the seiisoiai! 

low ’ over Baluchistan, A eyeh.mic 
from the Bay that travelled wr*st wards befon^ 
breaking up on the Punjab- Ivumauu luik mi 
the 6tli, closel3r folio Wet 1 by a dvpr<\'^Aim that 
formed at the head of the Bay on the 7th and 
travelled inland as a low pressare. arr-e, 
heavy rain along their tracks. From the lUrh 
to 20th, both branches of the monsoon were 
strong. Floods in tlie Gooiiit-i damaged paddy, 
jute and sugarcane crops in Boutli-oast BmigaL 
While heavy rains facilitated the sowing of 
maize and other hhurif cnips tliroughout the 
Dohad and Jhidod talukas in Gujarat, they 
wrought havoc on property and livestock in 
Kathiawar. 

^ Break’ conditions set- in on the *2Sth, and 
on the last two da vs the. iiiontlu rainfuil 
was confmetl to the hills and the submontane 
regions from Bihar the Punjab. 

Averaged ov<*r the plains of India, the la.iiifal! 
was practically normal, tbougli lln.^re was an 
excess in the rc\gioijs swept; over by th*‘ Arabian 
Sea branch and defect in those swept over liv 
the Bay branch. 

August: No depression formed in the seas 
adjacent to India during the month. " Break ’ 
conditions that had set in at the end of Juiv 
continued till the 8th of August. 

The monsoon revived after the 9tli, but the 
activity of the Bay branch was restricted to 
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north-east India till the middle of the month. 
A ‘low’ over the west United Provinces on 
the 17th pulled both the branches well into the 
interior and in the next week widespread rain 
fell in the country except in Sind, Baluchistan, 
Kashmir and the south Peninsula. After 
extending into Kashmir at the beginning of 
the fourth week, both branches of the monsoon 
weakened after the 25th and rainfall was con- 
fined to the west coast and Assam. 

Heavy floods in the Barhamaputra and the 
Kosi in the beginning and in the latter half of 
the month caused considerable damage to the 
crops and property in Bihar and east Bengal. 

Averaged over the plains of India, the rain- 
fall was 9 per cent below normal. « 

September : RainMl during the month was 
mainly associated with four depressions from 
the Bay. The first depression started ofl the 
Circars coast on the ist, moved rapidly inland 
and lay , as a shallow ‘ low ’ over north Hydera- 
bad the next day, causing heavy rain over 
Hyderabad, Berar and the Bombay Deccan. 

The second depression started moving from 
the north Bay of Bengal on the 7th and reached 
« Rajputana on the 13th. Associated with its 
movement heavy rain feH in Orissa, Chota 
Nagpur, the north Oentral Provinces, Central 
India, east Rajputana, the east Punjab and 
the wxst United Provinces. 


The third depression starting off the Orissa- 
Circars coast on the 19th, travelled westwards 
up to G ujarat, recurved towards north-east and 
passing through east Rajputana, broke up on 
the Punjab-Kumaun hills on the 26th. Its 
passage was marked by a very heavy rainfali 
resulting in floods in the Tapti and the neigh- 
bouring rivers. Floods in Gujarat caused 
extensive damage to agriculture, destroying 
standing crops, affecting bajri and tobacco 
plantations, uprooting palm trees besides dis- 
locating traffic and coinmunications. Heavy 
rain in the Punjab-Kumaun hills was respon- 
sible for floods in Patiala, 

The monsoon withdrew from north-west India 
on the 25th and was generally weak elsewhere 
for the rest of the month. Rainfall was wide- 
spread in Orissa, Chota Nagpur and the east 
United Provinces during the last three days of 
the month in association with a Bay depression 
that travelled through these regions. 

Averaged over the plains of India, the month’s 
rainfall was 26 per cent in excess. 

The map shows the actual and normal rain- 
fall for the period June to September in the 
various sub-divisioiis of India. The progress 
of the monsoon week by week is shown in 
Table I and day by day is shown in the acoom- 
panying diagram. 
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: Table! 

Progress of monsoon iveek by tveeli, 1946 

Week endinq 


SUB-DIVISION 


L Bay Islands 

2. Assam 

2(a). Upper Assam 
2(6). Lower Assam 

3. Bengal 

3(a), Bengal, North 
3(6), Bengal, South-east. 
3(c) Bengal, South-west . 

4. Orissa 

6. Chota Nagpur 

6. Bihar 

7. U. P., East 

8. U. P., West 

9. Punjab, E. and N. . . 

10. Punjab, South-west . . 
U. Kashmir 

12. N. W. P. P. 

13. Baluchistan 

14. Sind 

15. Bajputana, West 

16. Bajputana, East 

17. Gujarat 

18. 0. 1, West 

19. 0. 1., East 

20. Berar 

21. C. P., West 

22. C, P., East 

23. Konkan 

24. Bombay Deccan 

25. Hyderabad, North .. 

26. Hyderabad, South . 

27. Mysore 

28. Malabar 

29. Madras, South-east . 

30. Madras Deccan 

31. Madras Coast, N. . , 
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the week ending 1. 
the week was I *3 tiiucs Due normal. 

■ large excess, i.e 

large defect, i.e. over 60 per cent below the nomal. 
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PYRETHRUM CULTIVATION IN RUMAUN 
(UNITED PROVINCES) 

T. R. Low, B.So, (Agei.) (London), M.G., I.A.S, 
Addiiioml Birector of Agriculture^ United Provinces 
and 

Capt. J. G. Bitbns 

SujierintendenU Government Gardens^ Ohauhattia 


I N 1943 the Government of the United 
Provinces were requested bj the Depart- 
ment of Supply, Government of India, to 
undertake the cultivation of pyrethruin 
{Chrysanthemum omereriaefolium) for use as 
an insecticide for the army. The account 
which, follows is a record of the atteznpt to 
cultivate this crop on a commercial scale. 

Among other medicinal plants, this plant had 
already been tried on an experimental basis at 
various agricultural stations in the United 
Provinces, and it had been found to grow fairly 
satisfactorily at altitudes of not less than 
5,000 ft. The trials showed that, as far as^ the 
U.P. was concerned, its cultivation would have 
to be confined to Kumaun, and that it was 
useless to attempt to grow it in the plains. 
Endeavours were first made to induce the hill 
cultivators to undertake its cultivation, but 
owing to the scarcity of arable land, high prices 
for food crops and amount of labour involved, 
added to their reluctance to take up a completely 
unfamiliar crop, this had to be abandoned and 
arrangements were naade to grow it on Govern- 
ment land under Government supervision. 

In this we were fortunate as the Government 
Fruit Orchard, Chaubattia, situated near 
Ranikhet at an elevation of 6,500 ft. already 
had 5'| acres under experimental pyxethrum 
and was able to spare an additional acres 
of land which was cleared and planted up in 
September, 1943. To increase this area, 50 
acres of standing forest, the property of the 
Ranikhet Cantonment was handed over in 
November, 1943. This w'as felled and cleared, 
the timber being utilized for building purposes 
and fuel, and 40 acres being found suitable, 
was planted up. 

Thus at the time of writing we have a total 
of 52 acres under this crop. 

Conditions of growth 

As far as Kumaiin is concerned the plant 
must be grown at an elevation of not less than 
5,000 ft. in well-drained soil, in an open situation 


and preferably in areas with a light monsoon 
rainfall. It will not tolerate heavy continuous 
rains, and is immediately affected by water- 
logging and a hot damp atmosphere, such as 
obtains in the lower valleys during the monsoon. 
Trial plots were laid out at different elevations 
and in different situations in 1943 and in all 
cases where the conditions were hot and humid 
in the monsoon, and the drainage bad, the 
plants failed completely. Cold in the winter 
season appears to have no adverse effect. 
During the exceptionally severe winter of 
1944-1945, the plants at Chaubattia were 
covered for nearly a month by 2 to 3 ft. of 
snow but suffered no ill-effects. 

Propagation 

The plant can be propagated either from 
seed by transplanting from a nursery bed, or 
by splitting mature plants and planting out 
rooted splits direct in the field. The latter 
method is preferable as splits are easier to 
transplant and produce a flowering crop more 
rapidly than transplanted seedlings. 

In the case of seeds, nursery beds can be sown 
in September and transplanted in the following 
March, or sown in March and transplanted in 
the following August-September. Seedlings axe 
transplanted when about 6 in. high. In the 
same manner splits can be put down in either 
March or September, 

In Chaubattia the best results have been 
obtained from transplantations carried out in 
March, 

A well-drained seedbed is required, sowing 
should be thin, and the seedlings must invariably 
be protected from heavy rain as they are very 
liable to damp off. Seed is required at the 
rate of 1 lb. for every acre to be planted out. 
Germination is usually somewhat defective and 
the mortality among seedlings is fairly high. 
By far the best results have been obtained at 
Chaubattia with acclimatized seed descended 
from the original seed imported from Messrs 
Vilmorin of Paris in 1931. In 1943, 40 lb!, of 
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seeds was obtained from the Nilgiris. These 
both in germination and in the subseqaeiit 
vigour and yield of the mature plants were 
considerably inferior to the accliinatized 
seed. 

The seedlings are set out in rows 18 im apart 
with a distance of 18 in. between plants. 
Pyrethrum in Kumaun does not require a very 
rich soil but thrives best under medium to 
light soil conditions with good drainage. The 
latter is absolutely essential No manure was 
given as the land was cleared forest and was in 
good heart, though this might be necessary in 
a poor soil. Afterwards cultivation consists of 
weeding and breaking up the soil between the 
plants, Interouitivation should not, however, 
be carried to excess otherwise owing to the steep 
slopes, the top soil will be washed away in the 
monsoon. Watering is necessary in Kumaun 
during hot dry weather and immediately after 
planting out, unless rain storms are unusually 
frequent. 

It may be mentioned that during the time 
pyrethrum has been grown at Ohaubattia, it 
has not been affected by any pest or disease. 
As it is a perennial plant the work has not 
gone far enough to make any recommendations 
regarding its place in a rotation. 


Harvesting 

The plants begin to flower in the latter half 
of May. The flush of flowers comes on very 
quickly and is all over in a fortnight. Harvest- 
ing has therefore to be carried out expeditiously, 
if the flower-heads are not to run to seed. 
In October, after the close of the monsoon, 
a second flowering takes place, but the yield 
from this flush is insignificant compared to the 
summer flowering. To obtain the highest 
content of pyrethrin, the best time to pick is 
when half the yellow inner disc florets are 
open. The flower-head only is picked and none 
of the stalk or leaf. After picking the heads 
should at once be spread in a thin layer in the 
sun and completely dried. This is of importance 
as, if they are left lying about in bags or 
baskets, they very quickly ferment. When 
thoroughly dry they can, if a press is available, 
be baled, otherwise they should be securely 
packed in double gunny bags before despatch. 
If seed is required the best plants are allowed 
to ripen off until the seed is about to shed; 
the heads are then picked, dried, and at once 
: packed in sealed containers. 


Yield 

JJniet Kumaun conditions the plant appears 
to be a perennial Full flowering takes .place 
in the second year after sowing and contimies 
thereafter annually. The plant assumer? a 
clump-like habit of growth and after four years 
the clumps should be lifted, split up and re- 
planted. The yield from two old plunts 
has averaged 5i lb. dry flower-heads per acre. 
This is very low when compared to Konya 
where the yield averages 6(X) to 800 lb, per acre. 

Actually during 1945, 34| md. of dry 
flower-heads and 98 lb. of seeds have been 
produced and despatched from Ohaubattia . 


Pyrethrin content 

The effectiveness of pyrethriun as an insecti- 
cide depends on its pyrethrin content. The 
standard for commercial pyrethrum fixed by 
the Kenya Pyrethrum Board is a guaranteed 
minimum of 1 *30 per cent. Japanese pyrethrum 
usually contains 0‘6 per cent to 1 per cent 
pyrethrin. 

Pyrethrin estimations have been carried out 
at Ohaubattia with the following results : 


Pyrethrin I 
Pyrethrin 11 


1943 

■; 1M4 

0-877 

0-700 

0-316 

0-374 

1-223 

1-074 


Total 


Estimations in 1945 could not be made owing 
to non-availability of certain necessary chemical 
reagents at harvest time. 

Costs 

Owing to the fact that there is at present no 
open market for pyrethrum, ail supplies being 
strictly controlled, and to the arrangement 
whereby all produce has bec?n taken over 
by the Department of Supply, Oovarnmcnt of 
India, on a ' no profit no loss ' l^asis, it is 
difficult to give figures of receipts and expendi'- 
ture. 

In 1945 the cost of production of liry 
pyrethrum worked out at just under Ee. 1 
per lb. This is from crop two years old yielding 
at the rate of 54 lb. dry flower heads per acre. 

The cost includes labour and all running 
expenses but excludes the cost of clearing the 
land, land rent and superior supervision. If 
these are included the cost would be very much 
higher. 


CHAUBATTIA (Eumaon) 



Pig. 3. Harvesting Fig. 4. Drying keads 
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As a comparisoa growers in Kenya obtained 
the following per lb. (reduced to Indian 
currency) for tlieir produce. 

1938 ■ As. •7»6 ■ 

1939 Es. 1-3-9 

1940 Be. 1 

1941 As. 10-3 

1942 As. 6 

1943 As. 12 

The liiglx cost of production is due to 
(a.) Low yield : An average of about 60 lb. 
per acre from crop in Ml bearing ill compares 
with 600 to 800 lb. per acre in Kenya. In Kenya 
the.crop flowers for nine months in the year 
and pickings are made whenever the weather 
is favourable, whereas in Kumaun there is only 
one short flush of flowers in May, and thereafter 
flowering ceases till the second insignificant 
flush which takes place after the close of the 
monsoon. 

(h) High cost of mltivation : , In Kumaun the 
entire cultivation of the crop from beginning 
to end has to be carried out by hand labour. 
Owing to the small terraced fields and the 
very steep slopes it is not feasible to use bullocks 
for the preparation of the land or for after- 
cultivation. In the particular place where our 
pyrethrum was grown, as in many other parts 
of Kumaun, there is inadequate irrigation and 
hand watering of the plants had to be resorted 
to in the hot dry weather thereby greatly adding 


to the cost; A further adverse factor is the 
very high cost of labour in the hills at the present 
time. 

Conclusions 

Though it has been proved that this crop 
can be grown under certain conditions in 
Kumaun the work described has been carried 
out purely as a war time measure. The question 
arises whether pyrethrum could ever become 
a source of profit as a field crop to the hill culti- 
vators in normal times. In the opinion of the 
writers this is not likely to he the ease. 

Apart from the fact that pyrethrum may 
be superseded in the near future by synthetic 
insecticides such as D.D.T. the very low yields 
obtained, combined with the amount of labour 
involved in its cultivation, makes the cost of 
production so high that it seems unlikely that 
it could compete under normal circumstances 
with pyrethrum produced in other parts of 
the world or indeed in more favoured parts of 
India. Added to this, it is a field crop which 
requires to be grown on existing or potential 
arable land and is thus in direct competition 
with food crops. Arable land in Kumaun is 
already insufficient and even if it was a 
reasonably profitable crop, it is questionable 
whether under present food conditions in India, 
it would be desirable to divert arable, and to 
its cultivation on a large scale. 


JUTE SUBSTITUTES 


J UTE cloth being normally the cheapest packing material, and the produc- 
tion of the fibre being virtually confined in India, countries outside India 
have, therefore, often attempted to develop substitutes, states a booklet 
on Jute Substitutes^ recently released by the Indian Central Jute Committee. 
These attempts have generally taken three lines. These are : (!) Development 
of an acolimati^sed variety of jute itself, (2) development of other fibres likely 
to do the work of jute, (3) dispensing with any packing material altogether by 
resort to practices like bulk-handling. 

The most important among the faotons directly responsible, explains the 
booklet, for the growth of substitutes are ; (1) Price, (ii) choice of consumer, 
(iii) the search by a country for new uses for its surplus material, (iv) policy ojE' 
national self-sufficiency in respect of packing material, (v) scarcity of jute and 
jute products during war time and (vi) development of mechanical contrivaiioes 
for bulk-handling, e.g., grain elevators. 

The booklet also gives an extensive list of the substitutes and all available 
useful information regarding them. — I, C, J. 0., January 9, 1946, 


RELATION BETWEEN NITROGEN CONSERVATION AND 
QUANTITY OF HUMUS OBTAINED IN- 
MANURE PREPARATION 

C* N. Achabya, D.Sc. (Lond.), F.LC. 

Chief Biochemist, Imperial Council of AgrkuUnral Research 


T he view is sometimes advanced that 
in the preparation of bulky organic 
manures such as farmyard manure or 
composts, it is the humus content that is of 
primary importance and the fate of nitrogen, 
phosphoric acid, etc. is secondary, since these 
latter constituents are present in forms which 
are only partially and slowly available and could 
be effectively replaced by the addition of readily 
available mineral fertilizers. The object of this 
note is to point out the inter-relationship that 
exists between the quantity of nitrogen con- 
served in the process of manure preparation 
and the quantity of humus obtained. The 
position in regard to phosphoric acid is not 
3 ^et clear, since investigations have been meagre 
on this subject, 

* Starter ’ or * activator * 

In regard to nitrogen, however, investigations 
have shown definitely that refuse materials of 
wide C/N ratios such as litter, straw, crop 
wastes, dung, town refuse, etc. decompose at a 
faster rate if a certain quantity of easily avail- 
able nitrogenous material, e.g. cattle urine, 
slaughter-house wastes, night-soil, sewage or 
mineral nitrogenous supplements be added 
so as to bring the initial C/N ratio of the 
compost mixture to within the range 25 to 
30. All good systems of farm, manure or 
compost preparation now proceed on this 
basis of decomposing mixed organic refuse low 
in nitrogen (the so-called carbonaceous material) 
by the addition of a nitrogenous supplement 
(‘ starter ’ or * activator 

* Mature^ manure 

Numerous investigations have also definitely 
shown that when the above compost mixture 
possessing an initial C/N ratio between 25 
to 30, is allowed to undergo natural decomposi- 
tion by the mixed micro-flora already present 
in the waste materials or inoculated thereinto 
by added garden earth or dung emulsion, a 
considerable amount of heat and evolution of 
carbon dioxide takes place ; and if conditions 
W.,.- 


of moisture and aeration he optiniuon the 
material shoWvS a progresh^ive lowering of the; 
C/N ratio, which ultimately ttmds to ■<trihiliz«3 
itself near a level of 10. The manure is said 
to be ''mature’ and fit for application lo land 
when it has reaoheal the above C/N level of 10. 
In certain cases, where a period of two to three 
months may elapse ];)etween the application of the 
manure to land and the sowing of crop, it woilld 
be permissible to apply manure of C/N ralio 
somewhat wider than 10, say between 15 and 
10 ; but the arguments presented in the follow- 
ing paragraphs are applicable at any level of 
0/N ratio fixed for the final niainiro. 

Balance sheet 

For purposes of illustrafion, presuiniug that 
the former desires to (‘onipost his waste inaterial 
down to a C/N level of 15 and that he itiitialiy 
started with 100 lb. (dry matter) of inmnl 
wastes containing 30 ll>, of cartoon and t flu 
of nitrogen (initial C/N riitio 30 ), the initiaJ 
balance sheet of his compost litaterial would 
be roughly as shown in column (b) of Tahlo I. 


Table I 

Balmice sheets of different *v/stems of com past maldnff 
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Carbon 
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? 

15 

i 

7-0 

lb« nitrogen 
from 
air by 20 .U>, 

1 carbon 

0^0 

Organic matter or 
humus 

75 

30 

1.1 '0 

lS-0 

Ash ( residue on 
ignition) 

25 

25 

20-0 

20 '0 

.j Total dry matter 

100 1 

> 55 : 


43 ‘0 


67 


February, 1946] achabya : humtjs anb nitbogen 


If tbe farmer is careful enough to adopt a 
system of manure preparation in wbicli no 
appreciable quantity of nitrogen is lost,^ the 
final balance sheet of the compost would roughly 
correspond to the details given in column (c) 
of Table I. If, however, the farmer adopts 
careless systems of inanure preparation, which 
may easily involve losses of nitrogen upto 50 
per cent of the quantity initially present, the 
filial picture would be as shown in column (d). 

Eumus and nitrogen 

A coinparisoii of the figures given in columns 
(c) and (d) shows that the quantity of humus 
obtained in the final manure (whether it be 
defined as corresponding to a C/N ratio of 
15 : 1 or 10 : 1) is definitely proportional to the 
quantity of nitrogen conserved in the compost 
system. In other words, in order to obtain the 
greatest quantity of weli-humified manure, it 
is necessary to avoid all sources of nitrogen loss 
(either by seepage into the ground in the rainy 
season or by volatilization into the air as 
ammonia or gaseous nitrogen in the dry season). 

Two plausible arguments that are sometimes 
advanced to evade the above conclusion are : 
(a) loss of nitrogen would only widen the G /N 
ratio of the final manure, but the quantity of 
carbon and thus of humus obtained would be 
the same after any partieular interval of time, 
say four months from the start of decomposi- 
tion an d ( b ) any nitrogen lost during compost 
preparation would be automatically made up 
by nitrogen fixation from the air, leading to a 
prodXiCt of C/N ratio near 10 : 1 or a nitrogen 
content of about 2 per cent in all cases. It 
would be useful to remove the misapprehension 
Created in the minds of the farmer by the above 
two arguments. 

As regards hjqr^othesis (a) above, it is clear 
that if* the 0/N ratio of the manure is wider 
than 15 : 1 it lias not Imniified completely and 
the quality of the maimre is bound to be poor. 
In fact, it cannot be applied to standing crops 
as a top dressing, as humus of good quality can 
be done, nor can it be applied to land shortly 
before sowing crops. In both eases, it is likely 
to have an immediate adverse effect on the 
growth of the crop. It can only be applied to 
land some months before sowing, in order to 
complete the remaining stage of humification 
ill the soil itself. In several cases, the land or 
climatic conditions may not be ready to receive 
the manure at such an early stage. 


Quality of manure 

In addition to the above, it may be mentioned 
that the work carried out by the writer indicates 
that the quality or ‘ effectiveness ’ of an organic 
maimre depends, on the amount of ^ mobile ’ 
nitrogen (e.g. nitrogen eontaiiied in urine, 
night-soil, sewage or minerals ) which has been 
‘ immobilized ’ or converted into microbial 
tissues within the compost. In good quality 
farmyard manure or compost this fraction may 
represent about 30 to 60 per cent of the total 
humus ; and it is easily nitrified in the soil and 
becomes available to crops. To the extent 
that such ‘mobile’ nitrogen is allowed to be 
lost during the process of manure preparation, 
to that extent the quality of the manure pre- 
pared (availability of its nitrogen) is bound 
to suffer. 

Recoupment of nitrogen 

In regard to hypothesis (b) above, viz. 
recoupment of nitrogen lost during composting 
by nitrogen fixation from the air, various investi- 
gations carried out in India have shown that the 
rate of nitrogen fixation a verages about 3 to 5 mg. 
nitrogen per gram of carbon oxidized from refuse 
materials of the type used in compost-making. 
Taking the higher value of 5 mg. nitrogen fixed 
per gram of carbon oxidized, the balance sheet of 
the compost shown in column (d), Table I 
would be altered to the position shown in 
colmmi (e). 

A comparison of the data shown in columns 
(d) and (e) would clearly show that the quantity 
of nitrogen fixed from the air is so low, that 
it does not make up even a fraction of the large 
quantities that are easily lost due to careless 
handling. The losses are specially high in 
cases where the farmer takes extra trouble to 
collect cattle urine, dung and softer plant 
tissues, with a view to improving the quality 
of his farm manure or compost. Unless he 
adopts special precautions to avoid loss of 
nitrogen in such oases, he may easily find that 
all his labours have been wasted and he is4n 
no better position finally than his easy-going 
brother who was content to prepare manure 
of poor quality and low quantity. 

As regards methods for the conservation of 
nitrogen during manure preparation, these 
have been dealt with in detail by the writer 
elsewhere 1. ’ 
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IMPROVEMENT OF COTTON IN CENTRAL INDIA 

K. M. SiMLOTE, M,Sc. Agbl(Hoj^s.), B.Ag*{NaGP0R) 

Institute of Plmit IndusUy^ Indore . 


C OTTON is the principal money crop of 
Central India and occupied an area of 
about twelve lakh acres in 1941-19-13. This 
area is now considerably reduced on account 
of the ‘grow more food’ campaign laiiaohed by 
the Central Government and Indian States. 
The cotton produced in this tract goes under 
the trade name of Oomras and is considered 
suitable for spinning up to 10 to 12 counts 
(Highest Standard Warp Counts). Practically 
the whole crop of cotton in Central India is 
grown under barani conditions, that is without 
irrigation, and the average yield per acre is 
low, namely two maunds of seed cotton per 
acre. It will thus be seen that the cotton is 
both poor in quality and yield. A scheme was, 
therefore, started in 1924 to improve the yield 
and quality of the indigenous cottons of Central 
India at the Institute of Plant Industry, Indore. 

The problem of cotton improvement 

The problem of cotton improvement in Central 
India is complicated by the fact that the cotton 
commonly grown by the cultivators is a mixture 
in varying proportions of two distinct species— 
the desi (G. arboreum var. neglectmn H. & 6.) 
and the introduced American (G. liksutim). 
In Malwa — a . high tableland about 1,200 to 
1,800 ft, above sea level with deep black soil 
and an annual rainfall of about 30 to 40 in. — 
the proportion of these is 40 : 60, whereas in 
‘Niinar — a low-lying plain about 500 to TOO ft. 
above sea level with lighter and more open 
soil and about 30 in, of rain per year — the propor- 
tion is 80 : 20.^ In portions of Malwa, parti- 
cularly on adhan lands, the American cotton is 
grown almost pure. This cotton responds very 
well to manuring and irrigation, but fails as 
a barani crop in years of scanty rainfall 
Studies on crop population in Central India 
have shown that American cotton has become 
established as a permanent component of the 
mixture. Experiments conducted at the 
Institute have shown that while in pure plots 
the desi cotton gives a considerably higher yield 
than the American, in plots containing the 
mixture the American sniffers less from diseases 
and its growth and vigour are better. The 
mixed product is of better quality than the 
08 


pure desi and spins 3 to 4 ciunits luglu‘r than 
the ^average spinning value of the individual 
components. It has aLs«.» been shown by 
experiments that though this inixture is mt 
as prolitabie to the cultiviitors as a ]Hire VJiriety 
of desi cotton under barani conditicms, still 
the mill owmers prefer its siuca! the 

presence of the American cotton, in the mixture 
imparts a softness to the lint and makes it 
suitable for spinning higher counts. The 
cultivators also show a preference to the growing 
of the mixture as in years of heavy rainhill, 
the American component thrives better while 
in years of scanty rainfall the desi VfeJL 

Types of desi cotton 

On the basis of leaf shape ain't ilowet 
colour^ the desi component can be distiaguished 
into the following four botanical types, tmth 
having general distinct elmrnctorisiies witli 
regard to ginning percentage and iibre quality : 

(1) Malvense with broad leaf and yellow ilowet 

(2) Verum with narrow leaf and yellow liower 

(3) Sod'Ciianvith namw leaf anvl white (lower 

(4) Qiitchioum with broad leaf and whitk,‘ Uuwer 

The mahense is the predominant type in 

the Malwa tract and rosmm the predominant 
type in Nimar, It was once believed that 
Malwa produced a very good type of eottcm, 
soft in texture and of a medium staple length, 
which had deteriorated later on owing to the. 
influx of the high ginning and poor fpiality 
roseum. Investigations .■ undertaken at , the. 
Institute have, however, shown tliat it was 
Nimar which has suffered b}^ the iu\asion of 
roseimif that mseum has a low survival value in 
Malwa, and that the deterioration in quality 
of nuilm eot45on was largely dm to tl:ie grea.i 
extension of the area umhit cotton whieli \um 
resulted in the crop being grown on lands not 
suitable for it. Statistics for the whole of 
Oentrul^ India do not exist, but the area under 
cotton in the Holkar State, which may be takcji 
as typical of Malwa plateau, has increased 
fifteen times during the last 50 years or so, 
that is from 51,000 acres in 1886 to over seven 
lakhs in 1940. 

' The unselacted mixture varies in lint length 
from 14 to 22 mm., gins about 29 per cant and 



Percmtaga increase over the local mixture 

Malvi 1 15 '9 8-2 

Malvi 9 ‘ 16-2 7*2 


yield per 

Year Strains No, of trials acre in 

lb. 


Percentage Maximum 
picked Halo-length 
before frost in mm. 


Ginning' 

percentage 


Spinning value 


1932-1933 

Malvi 1 
Malvi 9 


Local 

1933-1934 

Malvi 1 
Malvi 9 
Local 

1934-1935 

Malvi 1 
Malvi 9 
Local 


580 

554 

484 

409 

413 

330 

332 

357 

325 


93-7 

91*7 

9M 

91*6 

89-6 

85*0 

74*3 

65*1 

63-3 


21-7 

22‘5 

19*8 

22*9 

23'2 

21-3 

23*9 

24*3 

23*0 


29*3 

32*3 

28*7 

31*0 

33*3 

29*6 

29*3 

31*9 

28-5 


3*2 

12*3 


10 *'6 
47*0 


It will thus be seen from Table I that both 
strains are better than the local mixture in all 
characters, Mahi 9 is better than 7 nalm 1 
in all characters except earliness. Owing to 
the keen demand for improved seeds, it was 
decided to issue seeds of malvi 1 cotton to the 
cultivators in 1934 and replace tliese with 
the seeds of mahi 9 as soon as sufficient supply 
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has a spinning value of 10 to 12 H.S,W. counts. 
It is also somewhat late and the third picking 
is often lost if frost occurs in mid- January as 
it usually does once in five or six years. •* 

The problems tackled 

The problems which the Institute sought to 
tackle were (i) to evolve a strain of dm* cotton 
of malmme type for growing as a harani crop 
for the Malwa plateau which gives not only higher 
yield of Imfas (seed cotton) per acre than the 
mixture, but also possesses lint of a better quality 
suitable for spinning up to 20’s and matures 
before mid- Jamiary, (ii) to isolate a strain of 
American cotton which can be grown as a pure 
crop on adhan lands and (Hi) to evolve a strain 
of desi cotton better than suitable for 

growing under Nimar conditions. 

Selections of cotton 

The first step towards improvement of cotton 
in Central India by scientific methods was 
taken in 1924. Samples of Malwa cotton were 
obtained from several places and grown on the 
Institute farm. A large number of single 
plants of both Upland and types was 

selected from cultivators ’ fields as well as those 
of the Institute. 


These plants were grown in subsequent years 
and further selection from selfed plants on the 
basis of higher lint length and ginning outturn 
was continued until, by 1930, the number of 
selections of desi cotton was reduced to ten only. 
Since yield was of primary consideration, these 
ten selections, which \vere superior in lint 
length and ginning outturn to the local mixture, 
were for the first time, in 1931, compared against 
the latter for the yield of /w’upas. Although the 
trial was not carried out according to the 
latest methods of field experimentation, the 
yield differences among them were so wide that 
five more selections were rejected. In the 
next two. years, the remaining five selections 
were again tested against the local mixture in 
randomized and replicated trials not only at 
the Institute but also at several other places 
in the Malwa tract. Out of these only two, 
namely vialvi No. 1 and malvi No. 9 were the 
most outstanding in their performances. In 
1934-1935 these two strains were again tested 
throughout the Malwa tract against the local 
mixture and also against improved strains from 
neighbouring provinces. These . trials again 
proved the superiority of these strains over 
both the local and imported strains. Table I 
below gives the economic characters of malvi 
No. 1 and 9 and the local mixture. 


Table I 


Economic characters of malvi No» 1 and 9 and the local mixture 


13*3 

15*5 

12*2 

12*2 

16*8 

li*5 

14*0 

20*0 


of pure seeds was built up. Malvi 1 was 
completely replaced by mahi 9 in 1938-1939. 

With the help of replicated progeny row 
technique evolved at the Institute it was 
possible to farther exploit the variability still 
present in mahi 9 and five sub-strains, namely 
mahi 9-13, 9-15, 9-17, 9-19 and 9-20 

were isolated. Later on these five strains were 
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tested against malvi 9 in varietal trials for 
yield and econonilG ciiaracters. From among 
tliese malvi 9^-20 was fotmd to be the most 
suitable strain for replacing 9, as it 

gave tbe same yield but was definitely superior 
to the latter ill qualityv 

Breedingfor wilt resistance 
Daring these years when breeding work for 
improving the economic cliaracters of desi 
cotton was going on at the Institute, a fungus 
disease known as wilt (Fiisarium mswfectu^^^^ 
to which the dw cottons are highly susceptible, 
appeared in some of the Institute fields and 
gradually the incidence spread to most- other 
fields. The problem of improvement of cotton, 
therefore, became more complicated and breed- 
ing for wilt resistance became a pressing 
necessity. This was soon started by making 
a large number of new selections from wilt- 
affected fields and also by making several 
crosses between mahi 9 and malvi 9-20 on 
one side and resistant or immune types like the 
jarila, venmi and Million Dollar on the 
other. In 1940-1941 a few of the best progenies 


from' Dim f mass nmM eotkm were tested against 
mSvi 9-6 (a somewhat resistant: strain from 
malm 9) on wilt affected fields; One /of these 
■progeiiies, namely Ho; 2, showed signiileaiitlv 
higher' resistance to wilt than 'mahi 11-6, It 
was-, also significantly better in the yield o.f . 
iapns and in ginning. 0 'utto.rii, a:S shown below ' 


Strain 


Yield of 
kdpas 


■ ..Ealo-.. 


Qin-.. 

■ per- ■ 
.cen* ■ 
■trige , 


Pro^renv No. 2 

1024 ’ngm. 28*4 iiun. ^ 


8-n5 * 7 

Malm 9-^6 

604-S a7-S) „■ i 

m-7 


Skitistiml error 

: .85*2, , :■ .-21 - 

,•25, 

o-a 

Significant 

dijfennce 

202*0 *00 

*80 

' I8„*3 


In the following season progeny Ho. 2 latt‘r 
on known as family 2 was again tried against 
malvi 9^ malvi 9-20 and jarUa on wilt-affeeted 
fields in a raiuloini/.cd block iaial Family 2 
and jarila gave all round }»«••!, ter performances 
than malvi 9 and nudvl 9-20. Tafde fi gives 
the comparison oi' family 2 with other strains.. 


Table II 

Comparison of family 2 with other siraim 


Strains 

Yield of 
kapas 
per acre 

Maximum 

Halo- 

length 

Ginning 

percentage 

Final stand 
as peroentag 
of germina- 
tion 

Fibre properties ax fletfainint'd the 

' ' Cotton Techno,li::tgiea.I 

Bombay, in 1941-1042 

Alean fibre 
length 

Mean fibre 

weigh t per : H, S. YY. C. 

Family 2 

270 lb. 

25*2 mm. 

32*5 

0a-i 

04765 mf 

" 0*10fi'- ' ' 22 

Jarila 

272 „ 

27*0 „ 

3i-2 

e6-6 

0*800 in. 

27 

Malvi 9 

201 „ 

25*0 „ 

31-1 

^ ^ . 

0*705 in. 

0*183 n 

Malvi 9-20 

133 „ 

25-4 „ 

31*4 

60*6 

0*770 in. 

-O' 171 

Statistical error 

15-17 

•22 

•34 

3*4 



S ignifican t difference 42*9 

•60 

1*00 

9*6 

. . 



Family 2 renamed as hhoj cotton 43, which 
is as good as jarila in wilt resistance under 
field conditions and equal to malvi 9 in the 
yield of kapas, has therefore been multiplied 
and is being sent for trials along with mahi 9 
and jarila to several member-States for testing 
its suitability in these places. Its distribution 
to the cultivators has, however, been withheld 
for the present on account of the ‘ grow more 
food ' campaign. 

In order to further improve the staple length 
of bhoj cotton 43 a large number of crosses 
between bhoj cotton 43 and jarila have also been 
made and the work is still in progress. 


Improvetnent of American cotton 

There a.re areas, though limiivd, wliciv 
American cotton is grown uh a pure (U'<.)p. Wt>rk 
for the iiuprovement of Amerii»an cotton was 
started as early as 1924 aiul, as a. result of single 
plant selections, a strain known as Imlore 1 
was hvolved which ^.ga^va enccniihging;' results , .on 
light soils inider irrigation. This strain is tloing 
very well in Rajputana. Further selection in 
acclimatized American cotton wms done in 1933 
and a few selections, namely MMJi, MM A 
and MM.8A, were isolated Vpd later on tested 
in varietal trials for several years at Indore 
and Badnawar (Dhar State) which is an 
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important American cotton tract of Malwa. the improvement of Nimari cotton are carried 
As a result of these trials J£ 17.4, because of its out in Nimar itself with the cooperation of 
good yield and high ginning percentage, was Dhar State in one of their forms in the tract, 
recommended to the cultivator Several established strains from the Central 

A large number of crosses between the Provinces and Bombay, along with the best 
Institute selections and exotic strains from local selections, were tried in the past, but 
Madras ami the Central Provinces have been jarila found to be outstandingly better in 
made in recent years to improve the ginning- all characters. Until a more satisfactory strain 
outturn and lint length of M.U.4 and the work of desi cotton is evolved, jarila is being distrh 
is in progress. buted in this tract and is already gaming 

popularity with the miir owners. Further 
Improvement of Nimari cotton selection work in desi material has given a few 

Nimar is an important cotton tract in Central ^3®^ strains which are ^being tested^ against 
India. As the soils and cUmatic conditions are Wfilu the local nimadi ion their yield, 
diftereiit from those of Maiwa, experiments for economic characters and wilt resistance. 


USE OF DDT MUST BE CAUTIOUS 

I NDISCRIMINATE use of D.D.T. can be highly dangerous, according to 
Dr, G. H. Curran of the American Museum of Natural History. Dr. Curran 
was one of more than a dozen experts who spoke during a forum on the 
powerful, new insecticide at the opening of the 41st annual convention of the 
National Audubon Society. * Eventually Dr. Curran said, ' we will find that 
we have in D.D.T. just about the perfect insecticide. But meanwhile its 
indiscriminate use without proi)er knowhidge can be just as dangerous as the 
atom bomb The speakers agreed that D.D.T. used over wide areas to kill 
off insect pests, if not carefully applied, could do great harm in killing insects 
beneficial to man as well A couple of instances were cited in which D.D.T. 
was used improperly in apple orchards. It killed the insects harmful to the 
fruit but also killed those which wotild have pollinated the trees with the result 
that they either failed to produce or the crops w-ere subnormal. Dr, Clarence 
Cottam of the Fish and Wild Life Service of the U.S. Department of the Interior, 
said that he regarded the pollination problem as one of the most serious to be 
considered in connection with the use of D.D.T, ‘ D.D.T, should be used only 
in areas where the importance of destroying certain insects will outweigh the 
loss of those insects which are beneficial to man *, Dr. Cottam said. ® Its dosage 
should be kept to a minimum.’ D.D.T, kills small fish that feed near the sur- 
face but does not appear to affect deep-feeding fish. On a stretch of island 
beach, between the Atlantic Ocean and Barnegat Bay, D.D.T, was applied last 
summer in a dose of one-half pound per acre. It fell about 75 feet off-shore 
and floated in. All mosquitos and flies were eliminated but two days later it 
was estimated that 200,000 small dead fish had been cast up on a nine-mile 
stretch of beach. Dr. Annand said he would recommend not using D.D.T. 
in dosages greater than one pound per acre. This amount, he believed, would 
not be detrimental to wild life, He said many scientists feared use of D.D.T. 
would disturb the balance of nature’. 

What is the balance of nature 1 ” he asked. It is my impression that 
nature is generally out of balance rather than in balance.” — U. P. of Amerim, 


A PLEA FOR MORE MILLETS 

A. Sankabam,' B.B o., (Aoiu.) 

AgricMltural 'Re.^efvrch InsHtiU(\ Otn'mlmtme 

^rw'lio are’ linciing it:'': ijitJi'eiisiiigly ".dilfioiilt 


I N the Presidency of Madras, rice is by 
far the most important staple food crop 
occupying aniniaily over n, crore of acres 
(27 per cent of the total area sown). A tair 
estimation ^mts that about 60 per cent of the 
population, rich and poor alike, have rice as 
their staple food. Despite this marked and 
signal importance of the crop, it is sad to 
observe that the province is an importer of 
the conimodity to the extent of seven iakhs of 
tons annually, the bulk of our .supplies being 
drawn from Burma. Recent war developments*^ 
have, however, completely out off (uir .supply 
lilies from that country and create<l the serious 
problem of shortage of food. 

Of the two courses open to meet this situation 
the one, viz;, to increase the area under the 
crop, is seriously crippled on account of the 
limited irrigation facilities now available, for 
the crop has to be raised ordinarily under swamp 
conditions. The other course is increasing the 
yields of existing rice areas by the use of 
improved strains, better cultural methods ami 
manuring. This course cannot completely and 
conMently be relied upon to give satishictorv 
results in a short time, as the sujiplv of improved 
seeds is at present limited and better methods 
of cultivation and manuring demand capital 
investment, which the average ryob is reluctant 
to make. No doubt tlie various schemes 
initiated by the Provincial Govei'iiment and 
assisted by the Imperial Council of Agricultural 
Research, to augment production will yield 
fruitful results, but it is doulitful whether in 
view of the difficulties nu 3 ntioned above the 
results achieved will be sufficiently quick or 
adequate to meet the deficit. Hence the 
writer would commend tlie case fur miiletsi 
For one thing, tlielmillets are all diw droughty 
resisting crops and do not require ciny elaborated 
irrigation schemes to increase their prodiictioii.l* 
For another, about 40 per cent of the popula- 
tion in the province are known to live entirely 
on millets and a small portion of the rest on 
a niixed diet of rice and millets. The latter may 
easily change over to - a diet based completely 
on millets, while a fair proportion of the middle 

^ The situation has to some extent improved now 
that hostilities have ceased.-— Editor, 


to afford a' ■ cent per , cent, . lieeV’Ciiet, - ,!,iiay 
induced 'to take;. ’to a- nii:x6dhliet''of;’riee:: aiid; 
luillets. This cliange' iimy IhV possilde 
case 'for millets is' properiv’ presented :'1ii 
puhiie and their production suitably cm'ouniged. 

MiUeU---mreage 'and importimee. 

While rice . sustains SB per ceiit? of Urn; po|>ula- ■ 
tion the remaining lO per t*e,nb depend upon 
millets. The latter includcH (n*ops tm sorghum 
(Tel. jonnUy Tam. Hind. ■ jowar), 

Femmeium hjphoidemn (Teb Tam. 

vMmbUy 'Hind, hajm)^ Elmrm- ermmtfia fTel.' 
dmcli^ Tam. mgi^ Hind, nhunhil av fd/v/), and 
Sekma ■ UaUm — Italia.n milhd:. (I’d, 

Tam. ' Hind, kmgni).. Aii; 
million acres is grown in this lb’ovin('e ulrb 
millets and this exta*iMls ih<* urea findor riot* by 
about three milli<:u.is,;y,;Theivdii^e;.Heyepil^^^^ ■ 

among tluise cultivated iii'- t of 

the PreHideiicy.:'' .:tTabiiighdrgh.iuir.d 
the pendmnijfd of (Auiubaiure, JihNio of 
Bellary, district ' and pakdm- Jomm,, idf Iviiriiool 
are the iiivourtnl varieties bj their re^sfieetive 
tracts. In nearly 12 districts of tie- prt^\im*e 
, millets; are est6.nsively, in|ltiva,ted' and, eater to/ 
the food requiremeids of a large pu|ai!uliun 
in those areas. 

'. Nmritwe[palue' 

f From the mitritionai point of view wheat is 
|tlie best of the cereals and rice the worst. Tlu» 
dnillets being much richer in jiroteins and fuis 
than rice ami adequatefy siqqdied with vita, mins 
take an intermediate posifimi bt‘t\veen tln^ two. 
The hour of A//// iiL’ule into a [jorrtdge is a 
common and favourib* tiish of tJjo ptaumuid is 
very nutrit-uuis---alniost eomparabh* to wheaf. 
Dr Aykroyd iwomnumris the substitution of 
one-third of the rice consumed with milletH to 
^hffect t|ii;iherea§edii: the'.iirt^ 
■'^d^.facdiqrsyiotaMy'^^hhtfof^ 

The'daek3t ude|ual0 

ill our food, consequent on the use of highly 
polished rice, has - recently been found to be 
associated with a disease called beri-beri, which 
unless properly treated often proves fatal. 
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Advantages 

Economic : Unlike rice, millets do not require 
heavy rainfall or water supply and in fact 
they thrive in areas of scant and precarious 
rainfall under improved methods of dry farming. 
Their degree of concentration in areas of low 
rainfall is seen from Table I given below : 

■' Table" I '" 

Radnfall and eiMivoMon of m/iUds in different 
areas^ ' 


Rainfall Percentage 
Districts in of total 

inches area sown 


Malabar and South Canara 

131 

2' ' 

Vizag and Godavari districts . . 

40 

13 

Chitoor, Arcot and Chingulpet , . 

39 

29 

Trick Y and Tan] ore 

38 

32 

Eistna; Guntur and Nellore . . 

35 

37 

Madura, Ramnad and Tinnevelly 

30 

37 

Coimbatore and Salem 

30 

55 

Bellary, Kurnool, Cuddapah and 



Anantapiir 

25 

■■ 


The cost of cultivation of any one of these 
crops is far less than that of rice which is an 
advantage of considerable value. The crop 
yields and the net returns therefrom, are satis- 
factory and roiniiuerative for the small capital 
invested and the labour spent on production, 
during seasons of no.rmal and well-distributed 
rainfall. 

Mixed cropping : Millets are admirably suited 
to be mixed crops with pulses and other 
food crops. In combination with horsegram, 
groundnut, etc. their performance is beneficial 
to the soil and econondcal to the farmer. The 
dry laud farmer of the Ceded districts is a 
good specimen of his kind and to him mixed 
cropping is a time-honoured practice. The 
farmer is able to produce most of his food 
requirements by growing millets and pulses 
together in his small and limited holdings that 
do not ordinarily perndt the raising of them 
separately. There is saving in land and labour 
and, ill addition, the cost of cultivation is at 
its minimum. 

Pests and diseases— few : Further the loss of 
these crops through pests and diseases is rela- 
tively small as compared to rice and even the few 
are easily controlled. The Department of 

^ Figures have been compiled from Season and Crop 
Report of Madras^ 1939, 


Agriculture, Madras, recommends an economical 
and practical method^ of the treatment of 
seeds with sulphur as an effective remedy 
against an important disease, viz. short smut, 
which sorghum and Italian millet are often 
subject to. The millet grower can ill afford to 
ignore this simple but efficacious remedy at 
such a low cost of six pies per acre so as to save 
the huge loss of the grain through the disease. 
Further, experiments conducted in the Central 
Provinces have conclusively shown that if the 
seeds of sorghum^ are treated for seed-borne 
diseases before sowing, not only is the disease 
checked but the yield also is increased. 

Fodder value : The millets are to be consi- 
dered as dual purpose crops in that they provide 
a nutritious food grain to the farmer and a 
bulkier fodder, much better than rice straw, 
for the cattle. In our country, where cattle 
power is the mamstay of all agricultural opera- 
tions farmers could ill afford to ignore the 
importance of their adequate feeding and 
management. The green maize fodder for 
milch cows, the straw of sorghum and ragi 
for work cattle are considered to be palatable 
ami nutritious fodders in south India. Further 
sorghum, maize and ragi can profitably be 
converted into silage which ensures green 
fo{lder to cattle at a time when no other green 
fodder is ordinarily available. The cost of 
production of 600 lb. of sorghum silage comes 
to a rupee. 

Industrial tises of millets 

The work of the chemical section of the 
Department of Agriculture, Madras, has show]), 
the possibilities of utilizing sorghum for 
industrial purposes. The malt of commerce 
is obtained from barley the cultivation of 
which in south India is rare. Norris and 
Vis wan a th^ reported the first favourable 
results of their investigations on the possibilities 
of successful replacement of barley by millets, 
notably cholam and ragij in the preparation of 
malt. But of the two, cholam was undoubtedly 
found to be better. Later Viswanath and 
Suryanarayana were the first to demonstrate 
the semi-industrial possibilities of malting of 
cholmu The resulting malt foods compared 
quite favourably with many of the imported 
articles of the market. Besides, they have also 
indicated simplified methods of the process for 

t Leaflet No. 43 

3 Indian F arming t Yol. II, 425 
Agricultural Journal of India^ XVIII, 362-372 
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adoption in houses as well as in cottage industry* 
The chain of processes involved is so simple 
that even our nmil folk could easily grasp it 
without much technical skill. 

In addition, the short course at the Agri- 
cultural College, Coimbatore, includes training 
in malt making covering a period of three 
weeks every year since 1936. Anixually on an 
average about 20 students coming from various 
parts of the Presidency take the benefit of the 
course. 

The matter received an impetus in the year 
1935 through a special grant for a scheme of 
research oii the subject by the Imperial Oouncil 
of Agricultural Research. The results achieved 
therefrom have been very encouraging and 
the foods prepared at Coimbatore have been 
put to practical and clinical tests in 27 Govern- 
ment and private hospitals. The opinion 
pronounced by all has been unanimous in 
that cholam malt is a good substitute for the 
imported malt foods, especially for the eou- 
vaiescent and the invalid. A beverage of mcult 
is relished by patients with as much delight as a 
cup of ovaltine or coCoa. The favourable modicai 
reports cleared all doubts and encouraged their 
wide use. In recent years malt making has 
established itself as a cottage industry iu rural 
areas, as for example in Ohitoor district, mainly 
ilue to the efforts of the Department of Agri- 
culture, Madras. In the year 1042, the Pro- 
vincial Government having recognized the value 
and intrinsic merit of the ' cholam malt, 
saiictioned the establisbment of a malt fiiotor\" 
at the Agricultural College, Coimbatore. Its 
present productive capacity is 1,00,000 lb. of 
malt per annum. The preparation of malt 
extracts with and without shark liver oil 
is a further development of the industry. The 
preparation of malt extract of good "quality 
having proved a success in the laboratory of 
the Agricultural Chemist, a pilot }>lant‘ for 
its preparation on a large scale was set up iu 
Pebruary, 1942, and towards tlie end of %ha 
same year a plant designed to produce 1,00,000 
■lb. per annum of malt extract was set u[k Botii 
the^ malt and malt extract are popular ami 
their demand is on the increase. 

Few are aware that Madras alone annualiv 
imports malt foods to a value of 18 lakhs of 
,rii 2 )ees. At present about five million acres 
are devoted for cholam in Madras. This new 
industrial use of this millet will, it is hoped, 
give an impetus to increase the area under the 
crop. 


Research— impropement of mitlets 

Agricultural rcnearch devoted to the benefit, 
of the dry land farmer hmi been iu in 

Madras under two imporkiut direcHons. The 
task of evolving high-yielding strains of cropK 
falls to the share of the plant l>teeder. Tia* 
searcliforbettmuigroutuukoiinliuiltural practices 
to increase the yield throu.i 4 h different (U’oppiriij 
'matliods is the work of the agroiuuuist. The 
first attempts to improve fuillets of this province 
■ was taken up in the year .11123 with the ofHmiiig 
of. "a separaio Millets Breeding 8rriihm at 
Coimbatore. Of tin*, milhirs chokm^ 
cumbu iiiul korm received their first, atteruium 
In addition to the essential ecroiKunic achieve- 
ment, the work of the station imduded a fraidu '^ 
mental study of each crop in detail with a view 
to eollact complete data beuriug on ^ the or?qir' 
In ooliaboration with this station whieli fune- 
tioiis even to this day as a central ami guiding 
station, work is in progress ut the Agrimdrural 
Research. Stations' of those {.iistricts in wliicli ^ 
millets ..take 'an important place, ari'icmg other 
crops, A large number of strains of these 
millets have been evolved and efforts nro being 
made to replace the local varieties. Tabh» II 
sets out the various straum of these millet .s 
and the districts where they havt* \mm peqrnlur 
and have proved io Ijc of great \aiue xr, fh,^ 
farmers. Iu general the yiehts wen^ signifi' 
oantly higher (10 to 15 per emit.) than (he local 
ones, the cpiality bemg iin'ariably .superior. 
The higher yields, better (piaiity, ca,rIinesH aufl 
uuiform maturity of the various siraiiis are 
definite advantages which no intelligent farmer 
eaxx fail to recognize. 

Table U 

Fopukir drnias of mllMa hi 
Noiiheini Gimirs 


District 


Vizag 


CTiiutiir 


Gholum 


■ R(Hji ! Omulm j Kuna] Eemiirks. 


SUU. r*: 
8l 

h:vzu-nl 
■:E 0 .. mn\ 


■;i|a.uti' i 


J 10,1 i 

(Pyru) 

J 861) 
(Punasa ‘ 
veilow) ! 
J 916 ! 

(Punasa ) 
red) j 


1 FI ?oo! 

— Agdoultural BesearoJi Station’ 


I Wiirlc ott. 

, i 'f Millets la ' 

, Anak.'i« 

];■. fHlIli.', ; 

1,' Work ,01 c. 

,j,; iiiillafe'is'; 

in pro* 

I .grosa at- 
A,. ,' 
Guntur" ■ 



Fig, 1. AtKaracMPaiijrapole^ — ^Eambag Branch 
Setli J ethanand Hiranand (President Karachi Panjrapole). 
Mr. Zal B, Kothavalla, S. B, Sir Datax Singh 


Fig. 2. Discussing Milk problem with maldars 
L. to B. Mr. Zal E, Kothavalla, S. B, Sir Datar Singh, R. B. R. L. Sethi 
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EG 3517 

FT 700! 

593 

367 

.H ,22' 


EC 3517 

FT 367 

593 

700 

3735 

229 

EG 593 1 

FT 700 

3735 1 



Ceded dialricfs 


District/ 

Gholam 

Rmji 

Curnhu 

Korm 

Remarks 

Kur- 

T ti 



K132 

-j 


nooi 

N 28/38 



K 140 
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Millets 
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work at 
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U.R.S., 


X 29 /t)8 
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Gim- 







tiir 




N 223 







1 N224 





(.‘udda- 
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Millets — dry farming 

Dry fiinning is a subject of great importauce, 
as large areas in the x>roviiices of Bombay, 
Madras, Hyderabad and Punjab which, more 
often than not, are dependent entirely on the 
rainfall received. In such areas the dry and 
drought-resisting millets form one of the chief 
crops. In view of the wide importance and 
absolute necessity of the problem, the subject 

■J'D.F.S. — ^Dry Farming Station 


ho,s engaged the serious attention of the Iin - 
perial Council of Agricultural Research ever 
since 1930. In the chain of research stations 
that the Council has subsidized, the Dry 
Fanning Station, Hagari (Madras), is a link. 
Its scope of investigation covered four iinpor tan t 
aspects of the problem, viz. (i) soil physics, 
(iij plant physiology, (iii) agronomy and (iv) crop 
improvement. 

The chief items of work under investigation 
on the side of soil physics are the study of 
moisture condition of the soil under various 
agToiiomie practices at different periods of the 
year and the loss of soil and water due to 
erosion. The main results of theise investiga- 
tions are that the soil lost by erosion is much 
richer than the soil left in the field and that 
the success of a crop practioaliy depends on 
the maximum depth to which the rain water 
penetrates and the water-liolding capacity of 
the soil. 

In plant physiology, stiidies on root de\^elop- 
nieiit of korm (Italian millet) at different 
stages of growth, and the anti-erosion values of 
crops were the chief items that engaged the 
attention of the research workers. The results 
indicated that development is entirely 
dependeilt on the availability of moisture and 
manure supplied. The Italian millet, pure or 
ill a mixture wdth cotton, groundnut or horse- 
grain was found to check erosion to certain 
extent. 

Under agronomic experiments bunded plots 
yielded 23 per cent more cotton and 115 per 
cent more sorghum g.rain than xinbunded plots. 
Attempts to evolve strains of shorter duration 
and d.roughtu*esisting ones are in. progress under 
the items of crop improvement. 

Conclusion 

Tha dry land farmer with his mixed crops of 
millets and pulses cm always be self sufficient 
and at the same time command a nutritionally 
well-balanced diet, if only he takes the trouble 
to raise a few vegetables and does not ignorantly 
exchange his rniilets for the polished rice. The 
strong physique of thovse whose mainstay is 
millets is well known even in the present day. 
The task of dispelling ignorance and prejudice 
about millets rests heavily on the shoulders of 
all those interested in rural welfare. In view 
of the multifarious advantages of these crops 
over rice, particularly in south India, one can , 
realize the urgent necessity for their increased 
production as an item in the ‘ grow more/, 
food ' campaign. Increasing the area under 
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millets will go a long way to successfiilly solving Dip. Agii. ((Jaiitnlnl, A. Lij.j UovoriHueiit 
the present shortage of food. ' ' Agrimiltiiral (■hemisi, for Ids oim.st riKffive 

criticism and valuable s?ig'gosfch.rii.s. ' My tliaiik's 
Acktiowl^d§&fU0fits diie' ■ to ; Sri (J» \djn.yarfigliav.'if:i .5 Millets 

I take this opportunity of acknowledging Specialist, for alkvwing of ill n;^t rat ions 

my indebtedness to Sri 11. Sliiva Ran, B.Sc., on millets. 


THREE CATEGORIES OF' SOVIET FARMS ' ■ 

A t present Soviet farms belong to one of three eal^^gorieN liNlix-idiial 
farms; Collective farms (Kolkliois or artel) ; and State farms fSovkhuz), 
writes L. Lorinez in the Economic Annalisf, issued by the KeonMudes 
Division, Dominion Department of Agriculture. A State farm (S(n-,khoz| is 
owned by the State and farm employees of the State are civil Hervaiits. At 
the outset, the State farm in the IT.S.S.R. served as a model for the orgaiiizatioii 
of collective farms and to acquaint peasants with the operation ami advantages 
of large-scale fanning methods. At present the State farms operate along nnnv* 
specialized lines of research and demoiLstrate thet practical sipjdicalifM? ut 
scientiho progress on a large scale. State farrns are not primarily Idr 

output or proht lilce the collective farms. By the year 1940, a total i>,f 99*9 |h‘I' 
cent of all peasant farm lands was consolidated in eollective farms in the Smnn,. 
Union, but collectivation was a gradual procevss with several types exist iiig prior 
to 1935. In that year all farni representatives held a congress at wfdch ' I’lio 
Model Statute of the Collective Farmers’ Artel ’ was promnlgaleil and bcoauso 
obligatory for ail collective farms. Any agricultural enierpHse widrdt is mO n. 
State or individual farm is a Kolkhoz or collective firm. 1'he la/al belmigs lo 
the State, but a grant for its use in perpetuity is given to the e t'ami bv 

the Government, The following are common property '-dnrft animals, Ihriti 
implements, seed, fodder for jointly owned live stock, farni bididiogsi processifig 
plants. The non-socialized private property for members of the Kedkhoz h 
composed of — a plot of land {|t]isto2i acres) adjoining the dwelling ; flu? tlwfdl- 
ing itself; live stock not exceeding one cow, two calves, two sows with litter. 
10 sheep or goats ; 20 beehives, and any number of rabbits and poulrrv. These 
numbers are increased considerably in case of specialized live stof'k farms or 
under nomadic pastoral conditions. The socialized property of Kolkhoz mt'm- 
bers is estimated at cash value. From 50 to 75 per cent of this value is con si- 
dered the collective farmers’ share. The balance is paid into the .Kolkhoz 
sinking fund, in addition to, an entrance fee collected from every eollective. farmer. 
Children are taken into the Kolkhoz as full members at 16 years of aae, ff a 
farmer wishes to withdraw- from the Kolkhoz, his share is paid hack'tti him, 
but he is entitled to receive land elsew-here if available. Imli vidua 1 farms on 
the Soviet pre-war territory are found only as small isolated holdiugs in remote 
areas where collective action is not possible. Individual farms are found 
almost exclusively in the new Soviet territories of the three Baltic countrie.^ ; 

also in Karelia, Bessarabia, Bukovina, and the former polish Ukraine,- JJepa-ri- 

ment of Agr iculture, Canada. 


DIPPING SHEEP IN LIME AND TOBACCO MIXTURE 

P. K. Kkishnan Nambivak 
Farm Mjmagerj Livestoch 


H ob UK taliika can be ►said to eiijoT a 
temperate climate . Sheep in these parts 
are badly affected with several kinds of 
external parasites, such as lice, ticks, mites, 
etc., and a periodical dipping of sheep against 
them is a necessity in. the interests of both 
wool and mutton. The practice of dipping 
sheep 3 to 4 weeks after every clipping against 
these external parasites was strictly adhered 
to ever since sheep breeding was started on 
this farm. Among several k inds of preparations 
found in the maiket the two popular products, 
namely ‘ MacDongall’s n on-arsenical sheep 
dip ’ and ' Coopers a-j*senical she(>p dip ' were 
used on this farm niitirreGeiitly. These foreign 
products are not easily available in the market 
at present. A necessity has therefore, now 
arisen to find out a suitable substitute. 

Lime and tobacco mixture 

I t was realized tha t any local product when 
prepared must be within the reach of an 
ordinary ryot or a shepherd and that its con- 
stituents must also be readily and easily obtain- 
able in local markets. Hence a mixture of 
the two most common insecticides, viz. lime 
and tobacco, in the proportion of 1:3 in 3 
per cent solution with one oniice of washwell 
soap in every 1.0 gallons of mixture was tried 
this season on a few sheep with good results. 
Soap was merely intended to serve as an 
adherent to the wool for some time, while the 
first two serA'ed as msecticides. This Avas tried 
both in the laboratory and in the field and 
found quite effective against sheep lice and 
ticks. It could not be tried against sheep- 
scab, as it was not prevalent either on the farm 
or in the nearby villages. 

Constituents of the mixture 
A solution of 110 gallons of this mixture is 
found necessary to provide a convenient dip 
in a small vat and this, when prepared, can be 
effectively used for dipping not less than 200 
sheep before getting so.iled. The following 
are the ingredients required for preparing this 
mixture. 


Lime .. . . 8 lb. 

Washwell soap . , 11 oz. 

Tobacco . . . . 24 lb. 

Firewood . . . . 2 cwt. 

Stock MjlMtion : The 24 Ib. of tobacco was cut 
into small l)its and steeped in 24 gallons of 
warm water for 24 hours. This was then 
boiled for tAvo hours. Water was added when 
.necessary to make up the loss due to evapora- 
tion. This was then re.moTed and allowed to 
settle for six lionrs. The leaves were then 
rinsed and removed. The «S lb. of lime was 
then take]] and first made into a paste by 
adding a little warm water and then mixed 
in 8 gallons of clear water and boiled for half 
an hour in a separate earthen vessel. The 
unslaked particles were then removed and the 
liquid added to tobacco sohition. Washwell 
soap (11 oz.) was then boiled in T gallon of 
clear water in a separate vessel and was added 
to the original mixture. The mixture of all 
these three, viz. 8 gallons of lime-solution, 24 
gallons of tobacco solution and 1 gallon of 
soap solution, making a total of 33 gallons, was 
again boiled for two honrs in a big vessel, 
stirring the liquid often to prevent oakiiig at 
the bottom. This was then removed and 
allowed to settle for 12 houTB. The super- 
natant fluid was then drawn out and kept as 
stock solution. 

Trials 

Live ticks and lice were collected from sheep 
and tested in this solution at the laboratory 
under various strengths and found that a. 3 
per cent solution of the mixttire killed these 
parasites in about L| minutes. One hundred 
and ten gallons of this 3 per cent solution was 
then prepared in a vat and used for dipping 
sheep. Fifteen sheep were dipped in this 
solution and examined both before and after 
dipping. The}" were allowed to remain in the 
bath only for about 14 to 2 minutes, and no 
bad effects of any kind were noticed after 
dipping. They were again examined after two 
hours and a few lice were also collected from 
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them aud examined : all were fouinl dead. 
These 15 sheep were then kept under observa- 
tion for about a month. Both strong and 
weak sheep of both sexes were tried in this 
solution. All stood the test well and no harm- 
ful eifects of any kind were observed during 
the period. 

Cheap cost of production 
The cost of this local preparation when 
compared with that of the foreign products, 
at pre-war rates, is also in favour of its accep- 
tance. 

The cost of dipping 200 sheep is given below : 

Pre-war Present 




rates 

rates 


Lime and tobacco mixture 


Rs. 

Rs. 


Cost of 24 lb. of tobacco 

6- 

• 0~ 0 

30- 

0- 

0 

„ „ 8 lb. of lime 

0- 

■ 4-11 

0- 

6- 

5 

„ „ 2 cwt. of firewood 

1- 

■ 0- 0 

1- 

0- 

0 

„ „ One bar soap 

0- 

- 3- 8 

0— 

6- 

2 

Total 

7- 

. 8- 7 

31-; 

12- 

7 


high 


2. Cost of (3 jmdvCts of AlacDuu- Rs. Rs. 

gaiFs non-arsenical sheep dip 
inchxding freight 
B, Cost of 0 pachets of Cooper’s 
arsenical sheep dip including 
freight .. .. - Pd- 

The present cost of tobacco is very 
(it is live times the pre-war rate) and lieuccs 
this may appear a little more cost!}- at present 
than the foreign product. Being a local product, 
the cost of tobacco, however, may 1)0 expected 
to come down to the pre-war rate, if not lower. 
All the materials are readily and easily avail- 
able in the local markets and the |)rcpuration 
also does not require much technical skill. 

It will be interesting to try this on a large 
scale and to make a more detailed study witli 
regard to its action on the growth and quality 
of wool, its effects on sheep-scab, cattle ticks, 
ringworm, etc. and also to iind out the extent 
of its deterrent capacity against fiirtlier infec- 
tion when once treated. Tlie possiliility of 
further concentration of the stock wsohitlun to 
facilitate easy transport is also to be studied. 


AUCTION SALES OF PEDIGREE CATTLE 


T he All-India Cattle Show Committee are sponsoring auction sales of 
pedigree cattle. The first will be held at Delhi on 21 March 1940 on tJie 
Ram Lila grounds outside Ajmeri Gate and will commence at 10 a.in. 
The stock presented will be Saliiwal and Hariana cows, young bulls and heifers 
and Murrah buffalo cows. 

The second sale will be held at Amritsar on 19 April 1946 at the Cattle Fair 
grounds (a mile from the city on the Grand Trunk Road) and will also commence 
10 a.ni. In tliis sale Sahiwal and Ravi buffalo cows, young bulls and heifers 
will be presented. 

All lots are specially selected and should make good basic/ breeding stock, 
A catalogue containing full particulars of the animals can be obtained from the 
undersigned on payment of Be. 1,™AJ.C.S.0, 


FRUIT PLANT NURSERIES 

Khan Bahabur Nizamui)been Hydeb 

Ex- Director oj Ay ficuWure^ H\ E, H. the Nizam\s Government, KaJcori, Lucknou* 


W HILE it is recognized that a substantial 
increase is needed in tiie prodnotion of 
food to adeqnatelY feed the popiiiatw^^^ 
of India? it is also agreed that a gi‘eat deal of 
improvement is required in the quality of the 
food. One of the necessary steps for improving 
the quality is increasing the production and 
consumption of fruits. Necessary improve- 
oients should be made in the existing orchards 
so as to increase their output and new orchards 
should be brought into being. Millions of fruit 
trees will be required for this purpose. The 
trees should possess the desired characters, 
i.e. they should be high yielders of nutritious 
fruits. Arrangements should be made for 
adequate production and supply to prospective 
fruit growers of reliable plants of approved 
varieties. 

Responsibility of nurserymen 

A number of nurBeries exist in diflhrent 
parts of India which supply fruit plants to the 
public, but very few of them can be said to be 
reliable. Apart from carelessness on the part 
of many nurserymen, the craze for ^niaintaining 
a large collection of varieties of the same kind 
of fruit is largely responsible for giving a bad 
name even to careful nurserymen. Nursery- 
men offer and supply plants of all the varieties 
that they have. Very often it happens that a 
purchaser obtains plants of a particular variety 
from one of these nurseries and puts them in 
his orchard, but after four or five years when 
those plants bear fruit he discovers that he had 
been supplied with plants of a wrong variety. 
The purchaser of the plants feels that his time 
and money have been wasted and the seller 
^ets a bad name. There are so many chances 
tor occurrence of mistakes that even an honest 
nurseryman may commit mistakes unknowingly 
by supplying plants of wrong varieties. The 
maintenance of purity of varieties is a difficult 
matter. It requires extraordinary precautions 
and elaborate and expensive arrangements, 
which it is not possible for all nurserymen to 
provide. * 

Necessity of Governmental support 
The production and supply of such a large 


nmnber of plants which are true to tyjie cannot 
satisfactorily be done without organizing the 
plant propagation industry on- proper lines. 
A scbeme for such an organization is suggested 
in the following. The Government has some 
nurseries in different parts of the country, and 
it may establish some more. They can afford 
the necessary elaborate and expensive arrange- 
ments, and can produce plants which are strictly 
true to type. These nurseries should serve a,s 
centres for the production of plants specially 
for private nurserymeii, as distinct from fruit 
growers. Private nurserymen should obtain 
nucleus stock from the Government nurserievs, 
and they should use those trees only for propa- 
gation for supply to the public. They should 
work in cooperation with the Government and 
under their guidance and control. They will 
gain by doing so. If a nursery man keeps only 
genuine and healthy mother plants in his 
nursery, labels them properly, limits propaga- 
tion from these trees only, labels the nursery 
stock properly, sells only fresh and healthy 
plants and complies with other similar condi- 
tions that may be laid down by the Govern- 
meiiti he can obtain support from the Govern- 
ment by getting his nursery registered. He 
will become a licensed nurseryman. Would- 
be fruit growers will naturally prefer to 
purchase plants from him, knowing that his 
supplies are really reliable. Nurserymen will 
benefit by getting their' nurseries registered and 
fruit growers will benefit by getting good and 
reliable stock. The Government, should, 
therefore, encourage the establishment of a 
large number of registered nurseries. These 
nurserymen also will have to make the necessary 
elaborate arrangements for the production and 
supply of reliable plants, because of the 
existence in their nurseries of more than one 
variety of the same kind of fruit. The number 
of such nurseries will, therefore, remain limited 
and will not be able to satisfactorily meet the 
demand for plants for the whole country. 

One variety nurseries 

A simple kind of nursery can also be 
established. Those who cannot afford to make 
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establish wbat mar be called ‘ one variet}” 
nurseries ’. Only one variety of one kind of 
fruit should be kept in the nursery and propa- 
gated. No other variety of the same kind of 
fruit should be pianted or allowed to remain 
in the luiTsery. For instaiice, one want^ 
establish a mango mirseryj and he finds that 
there is a great demand for plants of daseJm 
variety in his part of the country. He should 
obtain good and reliable plants of 
variety from a Govern ni ent nursery . He shoul d 
put these plants only in his garden, and lie 
should not plant any other variety of mango. 
From these trees only he should propagate 
and produce plants for sale. He need not put 
labels either on the mother trees or nursery 
stocky and he need not make expensive arrange- 
ments for maintenance of purity in his stock, 
because there being no other variety of mango 
in his garden there will be no danger of mistakes 
or niixing.' As he will concentrate on daseJirl 
only and will give all attention to the same 
variety, he will gain a great deal of experience, 
and in course of time, he will become an expert 
in dasehri variety. He will be able to produce 
extraordinarily good plants of this variety, 
better than those produced ]>y those- nursery- 
men who keep many varieties of mango. He 
will gain a reputation in daselm. The lovers 
of dasehri will always purchase plants from 
him., 

If it is considered that by concentrating on 
one variety only the business will remain 
limited and will not yield sufficient income, 
production and supply of plants of one variety 
of some other kind of fruit may also be under- 
taken at the same time. For instance, instead 
of having six different varieties of mango only, 
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the iiiirserynian can ha ve one variety of mango, 
one variety of orange, one variety of guava, 
one variety of banana, one variety of gra,p^‘ 
and one variety of sapodilla and so on. Thus, 
he can specialize in the production of |)lants of 
a single commercial \^arit‘ty each of as man>' 
different kinds of iVuits as Im can grow aanl 
propagate successfully. No spcHUal precautions 
will be needed to ensure |,mrity id; the plants 
produced. Bueli ‘ one variety nurseries ’ should 
be established in large numbers all over the 
country, so as to produce sufficient mnufjcr 
of piantB and to reduce to the miniinurn the 
cost of transport and death ol* plants in transit. 
It* one niirseryiuan undertakes tlu‘ production 
of plants, say of dmelm variety cd‘ mango, 
sanglm varie%^ of orange, Allahaliad Kufeda 
variety of guava, (diampa variety of banana, 
fakhri variety of grape and round vailety of 
sapodilla, another nurserynuin in thf‘ saiiu^ 
district can undertake the production oi‘ plants 
say of lamjra variety of mango, musandti 
variety of orange, hahshi variety of guava, 
martaban variety of banana, sahehi variety of' 
grape and oval variety of sa.]>odi]la. and so on. 
Any number of such simple .iiiirseries can be 
established without the danger of mixing of 
the varieties. 1hesc‘ ‘ one variety nurstuhvs ' 
should also be registered for obtaiinng Govern 
nieiitai support and recognition so much ueeded 
for the succeiss of the business. As .such nurseries 
will mostly be established by persons of limited 
means and resources, they may netnl special 
kind of patronage from the GoveiMun.eut. The 
Government should give them all possilde 
encouragement and help, and, h. necessary, 
grant them subsidies tor a few years iii the 
beginning, until they are able to stain! on their 
own legs. 



ECONOMICS OF HAY PRODUCTION 

K. N. Pax, B.V.So. 

Lwestoeh Mesearch Station, Homr Cattle Farm 


H: 


I A¥ is one of the best forms of jiiitritive 
I roughages that can be fed livestock. 
I Hay vshoiild be difrereiitiated from straAv 
and dried ^ grass. ^ The green grass becomes 
hay when it is dried ^ cured and partially fer- 
mented in stacks. Good hay .must be free from 
dirt, must have an agreeable sweet smell, light 
greenish in colour and should be composed of 
line richly cultivated grasses. The out-turn, 
and quality of hay largely depend on tlie grass 
having been cut at the proper stage, i.e. when 
the bulk of the grasses are in flower. If the 
<u*op consi>sts of mi.xed grasses, some grasses 
may flower earlier than others. In order to 
guard against this, it is essential to put the 
crop back by repeated cuttings. During breaks 
in the moiisoon hay can he made on a limited 
scale but it is always better to regulate hay- 
making when for a reasonable length of time 
good weatheuyis expected. Bain 
quality of hay. 

Procedure 

The grUxSs intended for hay-makiiig should 
be cut with mowing machines. The advantage 
of using mowing machines are: (1) there '"is 
no risk of dirt being introduced into the hay, 
(2) on a large farm the whole crop can be cut 
at the proper time, and (3) >deld of grass will 
be more. The mowing machines cut the grass 
and leave it on the ground in swaths. These 
swaths should be opened and exposed to the 
action ol sun aaid air. For this purpose hay 
tedders ean^ be used, Bmv tedders obviate 
much haudliug and tossing of grass, but at 
the same time bringvS about uniform curing. 
Excessive tedding will result in most of the 
foliage dropping off the steins and as such 
two or three tos.sings are enough to get both 
sides oi‘ the ha}-' uiiifonnly exposed to sun 
aiK,l air. The tedded hay can conveFiientlv 
be raked into rows by hay ralces. The raked 


hay should be put into conieahshapod 
The hay can remain in cocks from two to seven 
days or iintilsiich time as it becomes convenient 
to^ stack. This allo'ws a slight fermentation 
betore stackiug and the drvage of any 
cocked in a moist state. The advantages 
cocking are : (1) action of rain and dew on the 
so uble ingredients of the hay is limited and 
(2) cocked hay retains its aroma, coloii.r and 
weight. Stacking is necessary not merely for 
htoiage but to admit of the dried grass being 
converted into bay after sweating. Stacks 
should be built on a raised ground ceBtrally 
situated to the area in which the grass is cut, 
nearer to a road to facilitate carting and 
from buildings. All stacks should not be 
in one place to avoid the risk of fire, 
hay can be stacked on the groiind .itself 
up to 10 ft. with the aid of hay forks after 
which height a hay elevator can be used to 
lift up the hay. 

Factors affecting hay production 

To produce good hay econoniicaliy one should 
have experience. Strict supervision of la.bonr 
and frequent examination of the grass at 
different stages of Imj making are "the two 
factors which determine the quality as well 
as the cost of production of hay. During hay 
making all available labour should be diverted 
to this work and the labour should be judiciously 
distiibiited for the different processes of ha 
making. 

Cost of production 

n Livestock Research Station, Hosur 

Lattie Farm, hay is made annually out of about 
bOO acres. The bulk of the area in the Farm 
IS covered with spear grass (Andropoqon 
contortm). The cost of production of one ton of 
spear grass hay is detailed hereunder* 


The area, of the paddock ' ' 

T,t.i jioM „r i,„ j ^ u-iSiS 

Approximat© eosi ofpmductioii of one ton of hay * ’ “ 
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Details 

I. Mainteiiuncc and uj/krep 

Cost of 190 cartloads of farmyard mamiro at 


^ „ He. 1 per cartload 

Loading and spreading charges . . •• 

Passing chain-harrows six cattle pairs at Rs. 1~8 per pair 

Passing grubbers by six cattle pairs at Rs. 1-S per pair .. • • ., / , J* 

Weeding cW’ges four times a year (weeding gang consists of one adult ooply at b as, ana 
16 boys at 2 as. each) 

IL maJdnij operations 

Oombing spears from spear grass (by five pairs at Rs. 1-S per pair) . . 

Cooly charges for oollecting awns and spears .• •• 

M.owing grass by 7J- cattle pairs at Es. 1-8 per pair .. • * 

Teddering the cut grass by 2 cattle pairs at Rs. l-S per pair .. • • • * 

Raldng hay by 8 cattle pairs at Rs. 1-8 per pair .• 

Cocking raked hay by 18 adults at 8 as. per adult . . ; * 

Pulling the cooks to the stacking area by 13 cattle pairs at Rs. 1-8 per pair • • 

Stacking hay by 24 adults at 8 as. per adult and IJ cattle pairs (i.e. three) for working tin? 
elevator at Ra. 1 -8 per pair .. 

xMiscellaiieous sharpening charges, greese oil, etc. .. • * 


Total yield of hay === 51,500 lb. 

Cost of production of one ton of hay = Rs, 13 


MANUFACTURE OF FRUIT AND VEGETABLE PRODUCTS , 

0 provide for tlie nuiuufactiire of fruit and vegetable [^rodiiets iiiidery 
hygienic conditions and in accordance with the proscribed Htandards of 
{fuality, the Government of India have Issued a Fruit Products Control 
Order devised in consultation with the Provincial Governnients and fruit 
ing associations. The standards laid down have been unanimously appro viul 
by the AlHiidia Fruit Preservers' Association wiholi Ims decidrwl to enforce 
them by voluntary agreement till the Order comes into force. It is hoped 
that, as a result, the reputation of Indian fruit products may m>t suffer and 
inferior adulterated or deleterious products may not be placed on the market. 

The order provides for the licensing of manufacturers and sellers of fimii- 
products (such as fruit juices, tomato ketchup, jams, jellies, pickles and fruits and 
vegetables preserved by dehydration) in British India and shall come into eilect 
in its entirety from March 1. 1946 . — Indimi Information, January 15. 1946. 


What the Scientists are doing 


JASSIDS IN COTTON 

A mong the major insect pests of cotton, 
the jassid {Em^poa.^m devasfmis), a sucking 
insect, is an important one. While it 
attacks all cottons, Asiatic or American, it is 
the latter, Gossypium hlrmtunis which suffer 
most whether grown as an irrigated crop as in 
Sind, the Punjab and parts of Madras or as a 
rain-fed crop as in the Central and Peninsular 
India. Among these, the Cambodia cotton of 
south India is the only variety that has been 
found to be resistant to the jassid, all others 
being susceptible to it to a greater or less degree. 
In fact, in several tracts no Idmd/um cotton 
which has not got at least some resivstance to 
the jassid lias any chance of success. 

Insect infestation 

Tlie nymphs which hatch out of the eggs 
laid by the insect in the leaf veins on the under 
snrihce suck away the leaf sap resulting in 
crumpling, reddening, browJiing and final 
withering of the leaf tissues. The life cycle 
of the insect is short and as the insect does not 
hibernate, several generations are passed through 
rapidly resulting in rapid niultipUcation of the 
population. The insect can tide over adverse 
climatic conditions and there are several alter- 
native hosts on which it can thrive when there 
is no cotton in the field. Extensive investiga- 
tions on the insect by the Cotton Botanist in 
the Punjab have shown that in the jassid- 
susceptible varieties, infestation by the insect 
causes reduction in the growtli of the main 
stem, in the number of flowers 'and bolls pro- 
duced and also affects the fibre quality oi' 
the lint. Bince control of the insect by chemical 
means under field conditions is neither prac- 
ticaliie nor eoonomica .13 breeding for jassid 
resistance appears to ofier the only hope of 
coinliatiiig the pest. 

Jassi d- resistant varieties 

Among the morphological differences in 
cotton varieties that make one variety more 
susceptible to the insect than another, hairi- 
ness of the leaf is considered to be the most 
important. In South xAfrica where also the 
jassid is a very serious pest on hirsutum cotton 
and where breeding is in progress to evolve 


jassid-resistant varieties, they are devoting 
considerable attention to the hairiness of the 
leaf. It has, however, to be stated that while 
practically all jassid-resistant varieties are com- 
paratively more hairy, all hairy types are not 
always resistant. Since the studies of the 
Punjab Cotton Botanist have shown that the 
main difference between comparatively resis- 
tant and susceptible varieties could be traced to 
the number of eggs laid in the leaf veins, it 
is considered that the thickness of the cuticle 
over the leaf veins might show differences 
and this point is still under investigation in 
the Piinjah. 

Incidence of the insect 

111 Central India where the American cotton 
is grown mainly as a rain-fed crop, the ques- 
tion of breeding for jassid-resistance has been 
receiving attention during the last three seasons. 
In areas in which cultivators usually grow 
American cotton as a mixture with the desi 
cotton [G, arboYeimh)f the incidence of jassid 
on the American component in the mixture 
is either not serious or does not attract sufficient 
attention. In fact, experiments that have 
been conducted at Indore do point out that 
while the incidence of the jassid in pure 
American cotton is very severe, growing it 
mixed with the desi offers it a slight protection 
against the insect. While the incidence of the 
insect is a constant feature from year to year, 
the severity of the same is mainly dependent on 
the time at which the crop is sown. Where 
facilities exist for growing the crop with the 
help of artificial irrigation before the onset of 
the monsoon, the crop either completely escapes 
the Jassid or, even where the insect is present, 
the damage is very considerably red need. When, . 
as in general practice, the crop is sown after the 
onset of the south-west monsoon, which may 
take place any time from the third week of 
June to the second week of July, even a few 
days’ delay in the time of sowing appears to 
make all the difference between the success 
or failure of the crop. It has been found that 
a late sown crop is attacked by the insect right 
from the seedling stage and, as a result, the 
plants get killed in large numbers* While 
imder irrigated conditions as in Sind and the 
Punjab, where the jassid attack is most severe 
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ill July-August, i^e. some time after the sowings, 
a mildly attacked crop might recovcT with 
subsequent irrigations, the crop in 
India, where the attack comes soon alter the 
sowings, is never able to make any headwj^^ 
and grow normally. Observations on h. 
liimdum varieties grown at Indore have shown 
that even the comparatively resistant -vmneties 
of ^nd and the Punjab succumb badly here. 
While even the resistant Cambodia cotton ol 
south India is slightly attacked under Indore 
conditions, certain other varieties, for example 
the Mysore Americans and certain selections 
from material obtained from Sind Land Develop- 
ment Company, have been found to be conv 
paratively free from the insect. 

Universal symptoms 

The most characteristic and universal symp- 
tom of the jassid attack on the plant is the 
curling produced in the leaves and the amount 
of curling judged qualitatively appears to offer 
a reliable criterion of the severity of the attack. 
Three years ago some unselected mixed seeds 
of G. hirsutim were obtained from a local mill 
and sown as a rain-fed crop after the onset of 
the monsoon. The attack of jassid was very 
severe in that year and indindual plants were 
scored qualitatively for jassid-resistance from 
the amount of leaf curling produced, and sown 
in the following year in a regular replicated 
experiment. Periodical observations were 
taken on the crop and it was found that while 
both the set of progenies, jassid-rosistaut and 
jassid-siisceptible, showed the attack in the very 
early stages, the former group shook oif the 
attack and grew normally after some time, 
while the latter group continued to suffer to 
an increasing degree. In fact, a large percent- 
age, of the plants in the latter group failed to 
produce any boils. It has been povssible now 
to establish pure-breeding jassid-resistant and 
jassid-susceptible progenies from th(3 above 
material. While the two sets of progenies. do 
show some slight difference in the amount of 
hairiness in the leaf, it is doubtful if the character 
could have been used to isolate the resistant 
progenies so quickly. 

Time of sowing and jassid incidence 

It was mentioned earlier that the time of 
sowing the crop made a considerable difference 
in the jassid incidence. To test this point, the 
established susceptible and resistant progenies 
, were grown again on four different dates with a 


forfcniglit interval between two, twp as a pre- 
inousoon crop mth artificial irrigation and the 
other two after the onset of the south-west 
monsoon. Tiie susceptible progenies showed 
the characteristic attack and leal curling m all 
the sowings, though the pre-momsoon crop 
errew more vigorously and proved more produc- 
tive than the post-iuonsoou one. Among the 
resistant progenies while some never showed 
any leaf curling in all the sowings, other.s 
showed slight curling in the later sowiugs only. 
There were also some among the resistant, 
progenies which showed a slight curling in the 
eariy sowings but not in the latoi one.s.^ A 
possible explanation for this lattei beh.iiioiii 
is to be found in the fact recorded by South 
ifrican workers that the development of hairi- 
ness does not occur at the same time in all the 
resistant progenie.s. 

Jassid incidence in rain-fed and irrigated 
tracts 

While, varieties resistant or siiseoptilile to 
jassid in a particular tract might show some 
differences when grown in a different tract, 
from the experience gained it can b<' .stated 
that the relative differences are niitintaiiied 
wherever the crop may lie grown. Since the 
jassid incidence appears to be relatively more 
severe in the rain-fed American cottons grown 
in Central India than in irrigat«>d truets, pro- 
genies isolateil as eomplettdy jassid-resistant 
under Indore conditions should prove, niun* 
valuable in breeding for ja.ssitl resistance in 
irrigated tracts. Moreover, these progenie.s 
are definitely very early as compared to 
Cambodia of 'south '“India which though jassid- 
resistant is very late maturing for conditions in 
Sind and the Punjab. —K.K. 

POTATO 

A S a mmvdf ni' food potato 

occupies a prumiuont fffufe 
growth-promotiiif*’ and nutritive ehara(‘‘ 
ters in which it is one of the best obtaiimil from 
plant origin. It form.s an iiulLspensabic part in 
the bill of fare of the poorer section tff* almost 
all European countrie.s while rich or poor alike 
use it in some form or other. 

In India also it is a diet pri^sed by all but 
-itsv^’acreage. :'still;.,;yer^,, iimiteii ';bemg ; about 
500,000 acres which records an increase of 
;y nearly ■ .the : pre-war of ■ : 

448,000 acres for this crop. 
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The areas suitable for its cultivation include 
most of northern India during cold weather 
and cooler areas of submontane tracts in the 
hilis all over the peninsula. 

The obstacle in the way of the extensioii of 
potato culti vation lies in the absence of varieties 
suited to difierent soils and cliniates, the heavy 
losses due to diseases and pests, the lack of 
healthy seed and the losses during storage. It 
is, tlierefbre, necessary to focus attention 
towards : 

1. B\a)lntioQ of higher yields. 

2. Production of pure and disease -free seed 
potato, 

3. Ck>ntro] of diseases and pests. 

-1. Improvement of seed storage. 

Before the Imperial C-ouncil of Agricultural 
Research eanu^ iiito being in 1929 the previous 
work was mure or less of a sporadic nature. It 
mainly consisted of importation of exotic 
varieties or of some endeavour towards control 
of diseases in respect to croj) or storage but 
there was little of a, lasting character. Wtbin 
three years of its formation, the Oouncil initia- 
ted a scheme in Madras for the study of the more 
fundainentai aspects but it >soou became 
apparent that the problem required handling 
on a, more comprehensive scale. 

The Imperial Oouncil of Agricultural Research, 
therefore, took steps for initiating : 

1. A central potato breeding statio].i at 
Simla. . 

2. An intermediate research station at 
Bho wall. 

3. A seed potato certitication scheme at 
Kufri. 

4. A seed potato multiplication centre at 
KarnaL 

5. A scheme for investigation of diseases 
and pests in Bihar. 

The o!>ject of the Simla Station is to study 
varieties from India and abroad including 
materials received from Empire Potato Breeding 
Station ; amongst its other objects are multi- 
[dicati<ui of most promising new vairieties, 
study of problems connected with sterility, 
fertility and viability, selection of disease- 
resistant hybrids, virus tliseases and so forth. 

The Bhowaii Centre was started to siipple- 
meat potato breeding work carried out at the 
Simla Central Station and to act as a bridging 
station between the higher hilis and the plains. 

For the purpose of seed certilication scheme, 
Kufri was selected as at this place the conditions 
for masking of adverse symptoms are least 


favourable for selection, certilication and dis- 
tribution on a meticulous basis. 

The object of the Karnal Centre was to supply 
comparatively disease-free seed potato to 
growers whereas the name of the- Bihar scheme 
is itself self-explanatory. 

The work initiated in 1936 has already begun 
to bear fruit. Some very desira])ie hybrids 
since evolved have been tcvsted in Assam^and 
one of them is under large-scale bultivation . 
A new method of tiiberless sowing from sprouts 
yielding 20 to 40 plants per tuber has been 
developed, which promises to be of inestimable 
value in the way of rapid multiplication of the 
desired strains. 

Amongst the hybrids nine have been found 
.superior to Darjeeling Red Round and six to 
Phulwa. In addition to these, considerable 
progress has been made in the breeding of late 
blight-resistant types. 

A. very interesting feature has been noticed 
in the dormancy of seed potato. The Simla 
crop which is harvested in July- August and is 
not suitable for planting in September in the 
plains of northern India was found to be suit- 
{ible in southern India. There is a compara- 
tively higher temperatixn* in this part of the 
country during the mouths of September- 
October and then?- the tubers arf3 cut and the 
crops irrigated copiously. These factors seem 
to shoirten the period of dormancy. 

At the Seed Potato Certification Station, 
Kufri, production of virus-free seed has made 
considerable headwuxy and some promising 
materials have been selected from Darjeeling 
Red Round and Majestic. The Bihar work on 
diseases and pests shows that the potato moth 
can, in. absence of exposed potatoes, lay eggs 
on leaves and even on soils. The larvae live 
as leaf miners or terminal shoot borers. If, 
however, there are cracks in the soil the larvae 
go inside but are not able to infest the tubers 
unless they are situated at depths of less 
tluiii one inch. The highest rate of multiplica- 
tion of })ests occurs at a temperature bet?veeu 
86^F. and 102*^F. This accounts for the 
heaviest damage between April to June. Free 
play of air and light as well as darkness reduce 
the viability of eggs. Dusk and diffused day 
light are more congenial for their maximum 
activity. 

The control of the pest under field conditions 
lies in applying sufficient irrigation to prevent 
vsoil from cracking and in harvesting the crop 
when the plants are more or less green and axe 





more nutritive RIC!E 

A METING of mei^era of the Sub-committee of the Technioal ResearcL 
/\rri V Department dealing with vitamin technology, inemWi? 
X Aof the Nutation Advisoiy Committee of the Indian Research Fnnd 
Aesoomtion and officiala of the Agriculture, Food and Health Departments of 
the ^vei^ent of India win be held in New Delhi to consider two prwSJs 

and more nutritive rice, and to make recommenda- 
tions to Hie Government on their policy towards the new ptoce^ The 

K ^tamins in paddy even after ndllLg, the virtual 

i'nd<»fiTiif° n’ makes it possible to store rice without deteriorstkm for 
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A n umisTial cold spell of weather was 
experienced in April due to frequent 
sboweis of rain in the hrst half of the 
month and hailstorm in March. The tempera- 
ture during May was also below normal on the 
whole, while the month of June was hot as usual. 
Light to inoderate rain was received during 
May and June. Mean monthly temperatures 
recorded at Lyallpur for the quarter under 
report are given below : 

April May June 

Mean maximum 89'97®F. 103*7^.f . 109'3°F. 
Mean minimum 62* J7®F. 74‘O^P, 80‘03®P. 

Wheat 

The climatic conditions at the time of sowing 
of the crop being on the whole favourable, the 
area in the British Punjab, according to the 
second forecast, is returned as 10,053,800 acres 
against 99,38,000 acres, the actual area of the 
last year. The area in the Indian States, 
however, is 14,60,800 acres which is 11 per cent 
less than the actual area of last year. Rainfall 
in January was generally above normal and 
proved very beneficial to the crop. In addi- 
tion, mild temperature and comparative absence 
of dust-storms at the time of grain development 
resulted not only in high outturn but the quality 
of the produce was also good. With the 
exception of the Ambala and the Karnal dis- 
tricts, shrivelling of grain was not reported 
from any other parts of the province. The 
average price of wheat in the Lyallpur market 
was Rs. 9 per maund which was lower by about 
annas fourteen per maund than that of the 
previous quarter but was almost the same as 
in the corresponding quarter last year. 

Gram 

The estimated area was 49,14,400 acres, i.e. 
20 per cent more than the actual area of last 
year. Whereas rain during winter proved 
beneficial to the crop, that received in the 


beginning of April delayed harvesting. The 
crop was damaged to some extent by lightening 
in the districts of Gurdaspur, Sialkot, Lyallpur 
and Multan, by dust-storms in parts of Hissar, 
Rohtak and Mianwali, and by hail-storms in 
Mianwali. On account of these unfavourable 
conditions the outturii, though estiiiiated at 
968,100 tons or 15 per cent above that of 
the last year, was nevertheless commensurate 
with the increase in area. The average price 
of gram at Lyallpur was about annas ten and 
three pies per maund higher than that ol‘ the 
corresponding quarter Jast year and the last 
quarter respectively. 

Barley ■ ■. . ■' 

The area and outturn of barley arc estimated 
at 844,100 acres and 218,000 tons re-spectivedy. 
The former is 11 per cent and the lat ter 6 per 
cent higher than those estimat{‘-d last year. 
The winter rains proved useful to tht‘ crop but 
high winds adversely affected it in the Ecthtnk 
district. Harvesting of the oro]> was aJso 
delayed due to freqiieiit showers of rain in the 
beginning of April 

Rabi oilseeds 

Owing to the short supply of kerosene oil 
the price of oilseeds was expected to be higher 
during the quarter under review as (^.mupared 
to that of the last year but in the Lyallpur 
market the average price of form remained a}>out 
the same as in the corresponding quarter last 
year. This may be attribiite.d it) tlte prohibi- 
tion of the export of oil and from tin* 

Punjab except under a permit anti also to a 
good crop of oilseeds of the rape group, the 
outturn of which has been estimated at 53 
per cent higher than t;hat of the last- year. 

Sugarcane 

The crop being very reimmerative in these 
days is gaining ground every year and is receiv- 
ing ‘ the best attention of "the farmer. The 
average price of gnr per mamnl at Lyallpur 
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during tlie quarter under review is about a 
rupee higher thah that of the corresponding 
period last year. The new crop has been 
reported to be attacked by red mites in some 
parts of the province but they have subsided 
with the advent of rains. . 

Cotton 

The sowing of the crop was taken up quite 
in time but resowing of some fields has to be 
done in some parts of the canal colonies due to 
the damage done to the germinating crop by an 
insect locally known as foka [Ghrotogonous sp.). 

Tobacco 

On account of the very high price (about 
Rs. 160 per maund) of tobacco last year, the 
crop attracted much attention of the farmers, 
many of whom have realized good income by 
its cultivation. A farmer is reported to have 
obtained Ss. 800 from one-fourth of an acre 
plot as gross income. 

Miscellaneous 

Jo war and bajra : Due to the control of the 
price of bajra and jo war in the Punjab, the 
movement of these seeds from surplus to deficit 
areas was not free. Hence the Department of 
Agriculture, Punjab, made special arrangements 
for its supply to the farmers. In addition to 
the usual activities of the Department of Agri- 
culture, schemes in connection with the *grow 
more food ’ drive, such as supply of big and 
small implements, distribution of seeds of green 
manuring crops free of cost, propaganda for 
composting of waste products, pushing of 
village poultry schemes and arrangements for 
surface-peroolation wells, received special atten- 
tion. 

Fruits and fertilizers : An unusual phenomenon 
of the occurrence of frost in the &st week of 
March resulting in a sudden drop of temperature 
after a short period of comparative warmth did 
damage to young fruit trees, especially grafted 
mangoes and nursery plants. Setting of fruit, 
however, was normal in peach, plum, mango 
and citrus trees all over the province. Shedding 
of unripe ‘ mango fruits due to heavy dust- 
storms was reported from JuUundur, Ambala, 
Ludhiana and Hoshiarpur districts. For utiliz- 
ing this fruit large scale demonstrations fox 
making chutney were arranged in some localities. 
One of the new schemes launched by the 
Department of Agriculture, Punjab, is the hold- 
ing of short courses in fruit and vegetable 


preservation in the districts. The scheme aims 
at training people in preparing products like 
fruit squashes, jams, chutney, etc. in the home 
with a view to utilizing surplus fruit in the 
season. Under this vscheme the newly appointed 
District Officer on Fruit and Vegetable Preserva- 
tion conducted such courses at a number of 
centres all over the province. 

Rapid chemical methods which can be under- 
taken at the spot have been evolved for 
testing the soil for fruit plantation. This will 
be helpful overcoming the failure of gardens on 
account of planting thorn in soils which have 
hard sub soils due to the presence of sodium 
clay or have high concentration of salts. 

Locusts : Locust swarms entered the Punjab 
from N.W.F, Province at Vohoa and Bhakhar 
about the end of April. In a very short time 
the swarms spread from Attock and Mianwali 
to Jhelum, Gujrat, Sialkot and Gurciaspur on 
one side and Shahpnr, Lyallpur, Sheikhupura 
and Montgomery on the other. Majority of 
the swarms were yellow in colour and sexually 
mature for laying eggs. Heavy egg-laying was 
reported from almost all these districts. Control 
measures were immediately organized at all 
these places and the pest was brought under 
control. Very little damage was done to the 
standing crops. 

Lectures: Two short courses (of 10 days 
duration each) for home baking, which 
includes preparation of dabal rotis, cakes and 
biscuits have been started for ladies and gentle- 
men at the Punjab Agricultural College and 
Research Institute, Lyallpur. 

Storage bins : In accordance with the India- 
wide plan for ideal bulk-storage, the Punjab 
Government at its own expense has undertaken 
to construct about 40 bins to store about 75,000 
tons of food grains at different places in this 
province. This will help to save thousand 
maunds of food grains that are lost annually 
owing to inroads by pests, weevils and members 
of the rodent group and damage through 
climatic conditions. The North-Western Rail- 
way is actively engaged at some railway stations 
in improving such covered storage for grains as 
is designed to exclude rain. 

Panohayat-ghars : The Punjab Government 
has formulated a plan for the construction of 
Panchayat-ghars for the rural areas of the 
province. The Government sanctioned a sum 
of Rs. 20,000 from the Special Development 
Fund for the construction of those for the year 
1944-45 on condition that the village panohayats 
concerned contribute an equal amount in cash, 


^ - - ■ - - — - 



INDIAN FARMITO 


[Yol VJI, No. 2 


kind or labour and also give land for the building 
site free of cost. The building plan provides 
a common room ecpiipped with newspapers, 
books and possibly a wireless set, a hiir-sisied 
hall for common purposes, a sports ground, a 
garden for women, and perhaps a wrevstling 
pit attached to it. It may contain small 
permanent exhi})its of the different depart- 
ments and serve as a centre of all official (Tovern- 
ment activities in the village and will provide 


a common meeting ground for the villagers ami 
social workers. 

Military dairy farm : The staff of the Military 
Farms Department of the Central Command 
have overcome the problem of processing 
buffalo milk for the production of tinned milk, 
cheese and butter, and it has been decided to 
establish a 24,000 acre farm near Okaru, 
which when completed will be the largest. 
* single unit dairy farm in the world. 


UNITED PROVINCES 

M. R. Mahajak, M.E.O.V.8. 

Cattle Detjelopmmt Officer^ Befmiment of Animal Hmbandfy, United Promncef^ 


War has necessitated and forced the 

I amalgamation of all animal husbandry 
JL activities into a single department in IT nited 
Provinces to help step up production of livestock 
and livestock products and to organize and 
meet immediate demands of the defence 
services. The credit undoubtedly goes to His 
Excellency the Governor and his Government 
{]) in securing the services of B\ Ware, Esqr,, 
OJ.E.jF.R.C.V.S., who retired from the Govern- 
ment of India as Animal Husbandry Commis- 
sioner, to act as the first Director of the newly 
reorganized Department from January 1944 
and (2) in extending full help and cooperation 
to the Director to organize the Department 
not only to meet the immediate war require- 
ments, but also to suit post-war needs of the 
United Provinces. The very rapid and vast 
expansion effected in this way is mdeed a very 
heartening sign and the United Provinces seem 
to have given a lead to the rest of India in 
developing its Animal Husbandry on the lines 
chalked out in the Memorandum on the Develop- 
ment of Agriculture and Animal Husbandry of 
the Advisory Board of the Imperial Oouacii of 
Agricultural Research. All the cattle breeding 
work done hitherto by the Agriculture Depart- 
ment, the United Provinces Poultry Associa- 
tion’s farm at Lucknow, and all activities of 
the Veterinary Department, were placed under 
the new Director. 

Linking of veterinary and livestock work 

The long awaited link between livestock 
development and veterinary work, which had 
been accepted by the Provincial Post-War 
Committee at the instance of the Director of 


Veterinary Services in the year 1943, thus came 
to be established. Developmental officers for 
cattle, small animals (sheep, goats and pigs), 
poultry and fisheries an<l a Chief Marketing 
Officer were immediately appointed to assist 
the Director, with the dual object to ensure 
supplies as short term plans and to develop 
livestock and livestock ouiiunodities as long 
term post-war plans. The foremost impor- 
tance was naturally given to the diovt te,rm 
plans for developing md arranging siijiplies for 
the defence services of sucli livestock pro- 
ducts as meat, milk, poultry, eggs, fish, etc. 
These were given effect to, keeping in full 
regard the conservation of livestock wealth of 
the province. 

War efforts of the Department 

Till the year 1944, tlie Veterinary^ Depart- 
ment as it stood at that time eoiitimied its 
efforts to combat contagious diseases ami save 
livestock from their ravages and thus conserve, 
stock for requirements of the <5ouutry to enable 
cultivators to take effective part in the ‘ grow 
more food ’ campaign. The drive to produce 
more and efficient i)iillock power was continued 
in the 12 western diatricts. Efforts towards 
the breeding of horse, sheep and goats 
were also made. Attention was paid to 
slaughter houses, livestock markets and all 
livestock shows and fairs. Surplus livestock 
figures of the province were calculated and a 
quota of cattle, sheep and goats was allowed to 
the Army, taking care that the province was 
not denuded of breeding stock. The normal 
slaughter flow figures were maintained in 
respect of sheep and goats and with regard to 





cattle only tlie ixHeiess category, calculated at 
2 per cent, wa« allowed. 

The Army were also kept informed of prevail” 
ing prices of livestock in civil markets. A short 
term scheme was jointly linaiiced by the Govern- 
ment of the United Provinces and the Oentral 
Oommand for development of eggs and fowls on 
one hand and their supply to the Army on the 
other. 

Livestock and livestock products supplied 

to the defence services 

Following are the figures of supplies : 

(1) Cattle 60,000, (2) sheep 1,71,600, (3) goats 
6,92,300, (4) milk from Governnient farms 
1,16,1151b., (5) fowls, 2,72,278, (6) eggs 74,42,930 
and (7) fish 1,700 ind. 

To help improve poultry, goats and pigs for 
supply of meat to the military, grants-in-aid 
were given to the Mission Poidtry Farm, Btah 
and the Agricultural Institute, Naiui, Allahabad, 
Soldiers were given practical training in dairy- 
ing, goa-t, sheep, pig au{l poultry farming. 
Twenty candidates per mouth are expected 
from, the Army to bo trained and employed as 
stockmen in the Department. 

Post-^war plans 

Long term plans to suit p(Kst-war develop- 
ment of livestock activiti(‘S then followed. 
These include tlie proper arranging of cattle 
breeding policy both, at the Government farms 
and in the districts, the sheep, goat and pig 
breeding and development of poultry. The 
aim kept in view is to make the province self 
sufficient in its recpiirements of livestock. 

Cattle breeding policy 

The Government Cattle Breeding Farms are at 
(1) Bharari, district Jhaiisi, for Hariana cattle 
and Murrah butlaloes, (2) Manjhra in Lakhim- 
piir, Kheri district .for Kherigarh cattle, 
(3) Hempur in district Naini Tal for Ponwar 
cattle and Tarai buffaloes. The Agriculture 
Institute, Allahabad, carries on breeding work 
with Red Sindhi. The two quarantine 
stations at Ata and Bainpur in Jalaiin and 
Agra districts respectively continue to act as 
rearing centres for young male animals, both 
home bred and imported. The different dis- 
tricts of the province arc divided into regions 
suiting each breed of cattle and breeding with 
the males of that breed only is now being 
advocated. Bulls of all tliese breeds have been 
arranged and they are distributed at a 
nominal contribution of Rs, 30. In the milk 
producing areas near and around the urban 


towns, l)ulls of Sahiwal and Tharparkar breeds 
are being issued. 

The breedwise policy now being followed is 
as under : 

Harimui : In western districts of Muzaffar- 
iiagar, Meerut, Haliaraiipur, .Bulandshahr, Aligarh, 
Agra, Mainpuri, Etah, Etawah, Farrukhabad, 
Muttra, and a part of Dehra-I)im and also in 
Moradabad, Bijnor, Bareilly, 8hahjahanpur, 
Badaim, Ilnao, Lucknow, Gawiipore, Hardoi, 
Fatehpur, Ballia and Eaebareli. 

Pon'war, Kherigarh and Tarai Buffaloes : The 
whole Tarai tract at the foot of the Himalyas 
comprising the d.istricts of Dehra-Dun, Eijnor, 
Naini Tal, Tarai and Bhabar, part of Bareilly, 
Pilibhit, Lakhimpiir Kheri, Gouda, Basti, 
Bahraich and Gorakhpur. 

Red Sindhi : In the eastern districts of 
Mirxiapiir, Partabgarh, Allahabad, Benares, 
Aisanigarh, Jaunpur, Ghazipiir, >Snltanpnr and 
Fyzabad, 

Kenkatim : In the districts of Jhausi, Jakuii, 
Hainirpur and Banda. 

As this province has always lacked gouii 
biH^eding stock, aiTaiigomeuts are being made 
to import from the Punjab on iuqavi or cash 
basis breeding cows for stock breeders. The 
Milk Recording Hcheme partly financed by the 
Imjkrial Council of Agricultural Research 
which has been in opotationsince 1939 at Ohatta, 
district Muttra, has proved beneficial in getting 
people interested in improving cattle. To 
intensify and multiply this work in one of the 
best breeding tracts, e.g. Meerut district, it is 
proposed to use 77 selected villages as ^ key ' 
village centres for the production, of stud 
males. The work on artificial insemination as 
demonstrated l)y the Imperial Veterinary 
Research Institute, Izatnagar, and Agricultural 
Institute, Allahabad, is contemplated to be taken 
up by the Aiiimui Genetics Section at the 
Livestock Research Station, and this will be 
applied both at the farms and in selected 
breeding tracts as soon as possible. 

Provincial livestock research station 

The .Provincial Livestock Research Station 
is being set up on the old Madhurikimd Cattle 
Farm (Muttra) site which is being restored to 
the United Provinces Government by the 
Government of India. The Research Station 
will have three sections, viz. Animal Nutrition, 
Animal Genetics and Animal Disease Investiga- 
tion. Suitable officers are being recruited and 
awaiting to proceed abroad for higher studies 
in Genetics and Nutrition. ' ' 
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AR ias brotiglit a favourable oppor- tlie State is well-known* It has stimulated 
tunitj for the ^ cultivation of fruit in the fruit culture to a considerable extent. The 
Kashmir, especially the apple, for which present favourable return from fruit orchards 
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Cattle shows and markets 

Cattle shows have been reorganised under . 
the new Department which also receives prize 
money and recognition from the Ail India 
Cattle Show Society. These are held at 
Nauchandi (Meerut) for Hariana cattle and 
Miirrah buffaloes, Puranpur for Ponwar cattle, 
Lakhimpur for Kherigarh cattle, Ajaigarh for 
Kenkatha cattle and Ohakaniagar for goats* 
A large number of one-day horse and cattle 
shows axe also held in most of the western dis- 
tricts of Meerut and Bareilly circles. All the 
annual livestock fairs and weekly cattle and 
other livestock markets are being attended to 
by " the staff regularly. Arrangements are 
afoot to run a weekly market news service for 
the most important livestock commodities of 
the province by gathering of such information 
from all important * key ’ markets. 

Dairy developnient 

This scheme is being launched with a view 
to help increase milk and milk products and to 
demonstrate improved methods to those 
interested, and also to help in the drive to 
produce males require^ for breeding purposes. 
For this the Post-War Reconstruction Com- 
mittee of the province has accepted the proposals 
of the Director to open a dairy demonstration 
farm in each of the 48 districts of the province 
and in the emergent two years’ scheme six 
such farms are proposed to be established and 
these in the first year will be located in the 
districts of Farrukhabad, Lucknow, Muzaffar- 
nagar or Agra where sites have been secured. 
A Dairy Development Officer is being recruited 
for the purpose. 

Ghee development 

In the backward districts of the province, 
efforts are being made to increase production 
of this commodity in areas which have little or 
no market for milk. To check adulteration and 
ensure better' marketing an ^ Agmark ’ ghee 
grading centre has been established at Shikoha- 
bad and two additional centres are now being 
opened. 


Feeds and fodder arrangements 

One very important step taken by the 
Department has been in the matter of feeding 
of stock, as it is well known that by better 
feeding production can be enhanced by as much 
as 30 per cent. Experimental supply of oil- 
cake at controlled rates through the veterinary 
hospitals in Muzaffarnagar district has encouraged 
the Government to go forward with the expan- 
sion of this scheme in all the hospitals in the 
province. It is intended to include other 
concentrates as well in the scheme later on. So 
far as the supply of fodder seeds and cuttings is 
concerned, a sum of Rs. 50,000 was placed at 
the disposal of Agriculture Department for 
supply of these at a concession rate to culti- 
vators and stock breeders. 

Biological products section 

The Veterinary Section and the Disease 
Investigation Scheme are intensifying their 
efforts to control the spread of epidoinics and 
prevent losses in improved livestock* A 
separate Biological Products Section is being 
developed and an officer iiicharge. has been 
appointed to supervise manufacture. At ])r(*- 
sent vaccines against rind6rpe*st and haemorrha- 
gic septicaemia are being produced. Ranikhet 
vaccine is also proposed to be maiuifiictureii 
locally shortly. Following vaccines wore sup- 
plied during 1944-45 : 

Rinderpest tissue vaccine : 

G, T. Macerated Dry Total 

vaccine vaccine vaccine 

1.73.600 54,100 3,600 2,31,300 

During the fitvSt quarter of 1945 the quantity 
issued was : 

G. T. Macerated Dry Total 

vaccine vaccine vaccine 

2.36.600 Nil 7,500 2,44,100 

Haemorrhagic seplicaeunti medne : Tluj 
quantity supplied w'as 3,99,610 doses and during 
the first quarter of 1943, 2,38,550 doses. Be- 
sides these, rinderpest serum, fowi-pox va.coiue 
and blackquarter serum were also received from 
Mukteswar and issued to districts. 


JAMMU AND KASHMIR 

JiA Lal Eaxjsta, M.So. (Howa.) 

Detriment of AgricuUwre, His Highness' Government, Jammu and Kashmir, Srinagar 
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luiy made tlie owner very earefiil in keeping his 
fruit trees in perfect health. This has resulted 
in great demand for technical assistance and 
fruit trees of definite commercial varieties from 
tluj Departmental nurseries. Formerly the 
Department had to persuade the people to 
effect improvements, but now reverse is the 
position. 

Large part of the Kashmir apples have been 
purchased l\y the Indian army for the fighting 
forces direct, which has resulted in distribution 
n of proper percentage of the selling price to the 
• orchardists. The fruit that was directly 
purchased by the Army was graded before 
despatch by the Department of Agriculture 
and it reached its destination, i.e, the Burma 
front in a fairly sound condition. These 
measures of packing and despatch of fruits 
have helped in effecting the filtration of the 
practices of grading and scientific packing 
down to the individual orchardists, who pre- 
viously were quite ignorant about these and 
had simply to rely on what they heard from 
Eawalpindi, the main distribiiting centre. 

English varieties of vegetables 

The ‘ grow more food ’ drive has resulted 
* in establishing a seed scheme, run under 
the auspices of the Government of India in 
the Department of Agriculture. The scheme 
was in the first instance sanctioned for one year 
and has been extended for a further period of 
one year at a total cost of Rs. 37,952. Out of 
this amount two-thirds had to be contributed 
].)y the Government of India and the remaining 
oue-third by His Highness’ Government, Jammu 
and Kashmir. 

During the year 50Q seed forms with an 
area of 1,000 acres were working under the 
scheme. The total production has been very 
considerable for all kinds of vegetables, but un- 
fortunately the estimated demand did not come 
with the result that large quantities of seeds, 
particularly those of cabbage, carrot, knol khol 
and turnips remained in stock with the growers. 
At present the growers hold stocks worth 
several lakhs and only seeds worth about 
Bs, 2,87,000 have been exported out of the 
State deparfcmeiitally. The Government levied 
a nominal tax of one anna per seer atid the 
returns amounted to Bs. 8,105. 

At} present the rules have been relaxed and 
the growers are permitted to have direct dealings 
with the consumers. The tax has been raised 
to 12 per cent on the fixed sale prices. This 


system to a great i‘.xteut lias handicapped and 
complicated the business and the few main 
growers have started profiteering at the expense 
of small growers who cannot reach the Indian 
market. 

Entomological work 

The entomological section was busy with 
spraying of the trees against San Jos^, Scale 
and Woolly Aphis insects, A. total of 2,46,346 
Government and 3,28,700 private trees were 
sprayed in the dormant season, Above 
25,000 gallons of diesel oil and 8,600 lb. of fish 
oil and local resin potash soap were used. 

Great difiimilty was felt by tlie section in 
rationing the spray oils in the Kashmir province. 
Exact quantities of oil required by the orcliar^ 
dists were not available and whatsoever quantity 
was available could not be transported in tiino 
and hence there was discoiitentment. However 
efforts were made to pacify the people and a 
lot of spraying was conducted in the limited 
time available. While the resistant varieties 
of fruit trees were left unsprayed, preference 
was given only to those which .were infected ^ ^ 
or were susceptible to infection. 

In Baubirsinghpora (Jammix) local grass- 
Iiopper attack was reported to be threatening. 
The State Entomologist, who was at that time 
ill Jammu province, was instructed to switch 
his activities on to its control He took the 
work immediately in hand and demonstrated 
the control measures in almost all the parts of 
the tehsiL Hopper catchers were made use of 
by him with success, and maii}^ maunds of , 
hoppers were collected and destroyed. Consi- 
dering tlie efiiciency of these hopper catchers, 
the sugar mill authorities distributed a lot of 
these to their formers for protecting the sugar- 
cane from the ravages of the insect. The 
Department of Agriculture too took an active 
j)art in lending out catchers free of rent. 

Seed distribution 

Improved and acclimatised agriouitural and . ' 
vegetable seeds are raised in the Departmental ' 
forms both in Kashmir and Jammu and then 
supplied to zemindars at tehsil headquarters 
at local prices. In certain cases seeds are 
supplied to zemindars free of cost on the condi-* 
tiou that at the harvesting season they shall 
return double the quantity of the seed supplied, 
half in return for the seed supplied and the other 
half on cash payment at the prevailing market 
rate. As such about 1,050 maunds of paddy ; 
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goivshalas aud f an jm poles from major provinces 
was held in New Delhi on 25 March 1944, 
under the auspices of the Imperial Gouiicil of 
Agricultural Research. It discussed the direc- 
tions in which the work of gowshalm and panjra- 
foles might be developed for the furtherance of 
cattle improvement. 

The meeting considered that the first step 
was to make a rapid survey of these institutions 
for the purpose of obtaining a general picture of 
the metliocls of their working and facilities and 
^ resources available to them at the present. It 

would then be possible to indicate what steps 
should be taken for ejecting cattle improvement 
and production. A vsmail sub-committee consist- 
ing of the Vice-Chairman, Imperial Council of 
Agricultural Research, Sir Datar Singh and Mr. 
Mankar was appointed to draft a questionnaire 
for the piirpose. 

A very exhaustive and comprehensive ques- 
tionnaire was drawn up by the sub-committee 
and circulated to Veterinary Departments of 
different provinces for collecting information. 
Later on Sir Datar Singh was appointed 
Honorary Cattle Utilization Adviser to the 
Government of India. He has been touring 
different provinces and holding discussions with 
Directors of Veterinary Services aud of Agri- 
culture and with presidents and members of 
gowshalas and panjrapoles. Such personal con- 
tacts with goivsliala and panjfaj^ole authorities 
have, to a greater extent, narrowed down the 
gulf betweeen them and the Government and 
now the authorities are eager to accept the 
help of the Government. Gowshalas are to be 
offered Government help if they add the produc- 
tion of good dairy bulls, an increase in milk 
supply and the maintenance of dry city cows 
between lactations to their function of caring 
for old and infirm animals. 

Needs of gowshalas 

Go'wshala organizations stressed that for their 
betterment the following two ways of assistance 
^ by the Government were essential : 

1. Provision of expert and technical person- 

■ ■■■ neh 

2. Provision of land for grazing. 

Scheme for Sind panjrapoies 

Sir Datar Singh, Cattle Utilization Adviser 
and Mr. Zai R. Kothavalla, Diary Development 
Adviser respectively to the Government of India, 
visited the Karachi panjrapoles and its out- 
stations during the month of May 1945 and 
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discussed with the Directors of Veterinary 
vServices and Agriculture and with the presi- 
dent and members of panjrapole Associations, 
ways and means of improving the present 
system of running the pmijrapohs. After 
discussion the following scheme was proposed 
by Sir Datar Singh, which is before the Govern- 
ment for consideration. 

1. There should be a Class 11 officer, who 
should be well versed in the management 
and breeding of cattle and should be able 
to impress upon the gowHliaU workers and 
organizers the necessity of adopting improved 
methods to increase tlie milk production, 
of effecting improvement of cattle, of the 
castrating of useless male stock and of segre- 
gating cattle into different groups, viz. milch 
cattle, dry cattle, young stock and infirm 
stock. This officer shall have to do about 20 
days touring in a month and tender advice to 
different gowshalas in Sind and help them in 
their difficulties by putting them into touch 
with different Departments like the Veterinary, . 
Forest and Agriculture. He will act as the 
Secretary of Sind Provincial GowshaU Organiza- 
tion when it comes into existence. 

2. At present there is- a great dearth, of 
trained and experienced people who can work 
in gowshalas aud improve their condition. We 
shall therefore have to start classes of say 25 
to 30 selected people sent by different gow- 
shalas for a course of about six months, in an 
Agricultural College, to give them training in 
the management of cattle, including dairying 
and general knowledge of agriculture, so that 
these people, properly equipped with scientific 
knowledge, can go back to their respective 
goimlialas and work for their improvement. 

The expenditure involved in the scheme can 
be shared between the Sind Government and 
the Government of India on a 50 : 50 basis, and 
the cost of boarding, of the trainees can be 
borne by the gowshalas- The detailed syllabus 
for the course and the question of minimum 
qualifi. 0 ations for admission can be mutually 
decided, 

3. A scheme should be set up for the supply 
of good bulls to the gowshalas in the whole 
province, which would replace the useless 
ones, their number being double that required 
in order to allow for losses due to mortality 
and also for providing free service to the neigh- 
bouring villages and towns. 


This will result in immediate increase of milk 
and improvement of cattle and can very well 
fit in with the "^grow more food* campaign, 




^<^NE-day cattle shows organized by the 
f 1 Civil Yeterinary Department have be- 
. come very popular in the province. In- 
fluential and interested cattle breeders and 
owners have become alive to livestock improve- 
ment in their areas with the result that iu addi- 
tion to the cattle shows held under the auspices 
of the ^provincial Governmentj private cattle 
shoves are organized and run very successfully. 

During the year 1944-45 in the Kistna 
district nine such shows were held, one in each 
taluk of the district ; of these four were run by 
the Veterinary Department and the remaining 
live were privately organized. The four 
Government shows were held in Niizvid, Gundla- 
valleru, Bhatlapenumarru and Katuru, Three 
taluk shows were held at Kaikalur, Tlruvur and 
Bandar. One district show was organized at 
Bezwada. The zemindar of Muktyala orga- 


nized a cattle show at Kanchala entirely with 
his own private funds. A grant of Rs. 150 was 
made by the Government for each show orga- 
nized by the Department. The Collector of 
ICistna had sanctioned a sum of Rs, 100 for 
each of the taluk shows and Rs. 200 for tlio 
district show from his disoretionary graut*. 
Various ryots’ associations in tlie district’, 
contributed liberally to all the shows in addi- 
tion to the Government and Collector’s grants 
and a very large number of prizes were awarded 
to the exhi})its at eaeli show. The annual 
animal show of the S.P.O.A., Bezwada, was 
also combined with the district cattle show auci 
as many as 49 i^rizes were awa-rde-d to the 
exhibits. The didails of the shows held in the 
district with all relevant particulars of each, 
show is appended herewith in a tabuhir state- 
ment. 


Name of the show 


Taluk 


Bate* 


land of 
animals for 
which the 
show was 
organized 


iN"o. of 
animals 
exhibited 


No. of Value of 


prizes 

awardcal 


])nzes 

awarded 


’. Govt. . 

contri- Keiuark''! 
hution, 
if any 


Kanchala 

Huzvid 

Katur 

Gundlavalioru 

Bhatlapenumarru 

Tiruvur 
Masulipatam 
Kaifcalur 
Bezwada District 
Show combined 
with S P.O.A. 


172 

20 

iis. 

550-0-0. ■ 

nil 

176 

; ■■ 

Rh. 

■842-10.0- 

Rs. 

,150 

120 

30 

'■ lia. 

484-14.0 ■ 

' Es. 

150 

87 

15 

Rs. 

265-0-0 

m 

150 

125 



','253*“4— 'O'. 

Rs. 

150 

183 

37 

Us. 

■'736d4-0.'^ 

m. 

imi 

46 

12 

Rs. 

105-0-0 

Bs, 

100 

85 

30 


415-0-0 

cBs, 

100 

140 

40 


650-0-0 

iis. 

200 


Kemindars 

juivato 

funds 


After three years the gawshalas will be able to 
give about 20 per cent of their best male stock 
for free distribution in the neighbouring villages 
and will also replace their own stock and there 
will be no necessity for the Government to 
provide them with bulls any more. Tliis will 


)m the cheapest and the (|uickest way of ^n]>|>Iy" 
ing free bulls wdiich is very essential. 

The cost of the scheme will be about 
Rs. 45,000 for the first year shared on a 50 : 50 
basis between the Government of India luid the 
Sind Government. 


ONE-DAY CATTLE SHOWS IN KISTNA DISTRICT 

DURING 1944-45 

K, V, Raghavachaui, G.M.V.O. 

District Velerimry Officer, Nellore 


Cattle and 
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Buffaloes 
, only 
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buffaloes 
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Avanigadda 10-3-45 


Nandigam 

Nuzvid 
Gannavaram 
Chidivada * 


15- 1-45 
10-1-45 

16- 2-45 
21-2-45 
27-2-45 


Tiruvur 

Masulipatam 

ICaikalur 

Bezwada 


18-3-45 

20-3-45 

22-3-45 

26- 3-45 

27- 3-45 


In other lands 


MECHANIZED RICE FARMING IN AUSTRALIA 


I NTBODIJCTION of large-scale mekanized 
metliods of rice farming has been instru- 
mental ill enabling Australia to make an 
importaiit contribution to relief of tlie rice 
sbortage caused by Japanese ■ agression, 
Australia's foremost rice-growing area, estab- 
lished as a result of war needs, is the Govern- 
ment farm of 4,803 acres^at Wakool, on the 
Biver Murray, source of supply for the irrigation 
of this and other farming schemes. Favour- 
able climatic conditions, methods of mechani- 
zation employed, and the size of this project 
have resulted in low production costs. However, 
although production has been increased, 

Australia still produces only a very small portion 
of the world output of ike. In 1939-40 her 
crop was considerably less than one thousandth 
of that of India. During the war it has been 
increased by 75 per cent. Beak output is 
75,065 tons in 1943-44. It is in the methods 
employed and the size of the Government farm 
at Wakool, that interest chiefly centres. Bice, 
is also grown on considerably smaller holdings 
. ill Australia. In the Murrumbidgee Irrigation 
Area of New South Wales, it is grown on 
irrigated farms of about 550 acres, but this 
area is not completely devoted to rice growing. 
Fruit and other crops are also produced. The 
Wakool project is operated on Tiilla station 
by the N ew South Wales Water Conservation and 
Irrigation Commission for the Australian 
Federal Government. It is one rice farm with 
4,803 acres under crop and is believed to be 
the largest single rice farm in the world. Labour 
at Wakool has consisted of 170 Italian prisoners 
of war. All rice in Australia is grown under 
irrigation, and by power farming. Annual 
rainfall in the rice-growing areas is about 14 
to 16 inches. 

Power farming methods 

The first step in establishing an Australian 
rice farm is to make a close contour survey of 
the land. Substantial check banks are then 
built to hold irrigation water to a depth of 
from six to ten inches. The land is ploughed 
and cultivated by multiple disc ploughs and 


harrows drawn by tractors, as in Australian 
wheat power-farming. 

Bice is sown in the dry by a combination 
cnltxvator-seed drill of the type used for plant- 
ing other cereals in Australia. Sulphate of 
ammonia is used as a fertilizer if required. 
Sowing generally takes place in October. 

After sowing, the land is flooded from the 
irrigation canals, and immediately drained. 
Alter germination and a growth of, say, fonr 
inches, the laud i»s flooded again, usually in 
November, and tbe water is held at depths of 
six inches to ten inches until the rice matures.- 
It requires an average of from six to seven 
acre feet of water per acre to prodiice a rice 
crop in Australia. (An acre foot m the amouxit 
of water required to vsubmerge one acre to a 
depth of one foot). After the rice matures the 
water is drained off, and the rice is harvested 
in April, May and June, 

Mechanized harvesting 

Harvesting is by tractor-drawn, power-driven 
combination reaper-thresher, which reaps, 
threshes and bags in one operation. Bach 
of these Australian- developed and Australian- 
built machines is capable of harvesting up to 
900 bushels of paddy rice (the rice with the ; 
husk still on) a day. It is a development of 
the Australian machine designed for harvesting 
wheat and other grains, but has special attach- 
ments to enable the heavier rice crop to be 
gathered. 

Each farm has its own sowing and harvesting 
plant. These farms are of a mixed nature, 
usually combining fruit growing with rice 
production and a little dairying, according to 
soil formation and type. The farms on the 
Murrumbidgee Irrigation Area are of 550 acres, 
and before the war the area of rice sown on each 
farm was limited by the grower-controlled Eice 
Marketing Board of New South Wales to a 
maximum of 80 acres. Yields vary considerably 
by the season, but average slightly under two 
long tons (4,480 Ib.) an acre. The rice is a 
standard Japanese variety, and was originally 
brought from California. 
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Distribution of the rice 

Distribution of Australian rice in i943'4:4 
■•was..': . 

Eighty per cent of Allied, British, Asiatic 
and Pacific Isles troops in the Pacific ; 

About 15 per cent to inhabitants of Pacific 
Islands whose staple food is rice, and whose 
nomal supplies have been cut off by the 
Japanese ; 

About five per cent to Chinese and other 
Asiatic residents of Australia, visiting Asiatic 
seamen, and Australian hospitals. 

Australian rice has had quite an important 
place in the food strategy of the United Nations 
east of Suez. When an acute rice shortage 
developed in Ceylon, Australian supplies helped 
to overcome the emergency, caused by the 
Japanese overrunning normal areas of supply. 
Before the war Australians consumed about 
five to six pounds of rice a year* Inhabitants 
of Pacific islands consumed about seven to 
eight pounds a week. When their source of 
supply was cut off by Japanese conquests, 
rice disappeared from Australian tables and vras 
diverted to areas where it was a staple food. 
The AuvStralian rice industry first met all 
Australians rice requirements in 1929, There 
has been a surplus for export each year siuev 
1930. The amount available for- export has 
been extremely small in comparison with world 
production. The largest amount sold to millers 
by the Rice Marketing Board, which controls 
all the output, was 25,888 tons of paddy rice 
in 1939. Quantities exported during the war 
are not available for publication. 

In 1944-4:5 a restriction of water, made 
necessary by drought, and seasonal conditions, 
more than halved production compared with 
the previous year. Cold weather and dust- 
storms — the latter are stated to have interfered 
with the pollination of some crops — were the 
main adverse seasonal conditions. Acreage 
planted for the 194445 crop was 19,793 acres 
on the Murrumbidgee area and 4,803 acres at 
Wakool. Total plantings were only 61 per 
cent of the target of 40,000 acres set. 

Expansion of rice cultivation 

Right fpm^ the inception of the Murrum- 
bidgee Inigation Areas, consideration was given 
to the possibilities of rice as one of the staple 
crops. Eor a number of years the N.S.W. 
Department of Agriculture at the Yanoo 
Experimental Earm (which was established very 
early in the settlement’s history, 1908, before 


the first sod on the settlement itself was turned), 
planted ‘pocket handkerchief’ plots with rice, 
but results were uniformly adverse. In 1921, 
an analysis by the Whater Conservation and 
Irrigation Oommission showed that the v^arifuis 
failures at the Yanco ISxpernnenta] Farm could 
not be taken as anything like conclusive evitlenct*, 
that rice was unsuited to the district. Mr. J. 
Brady, -^ho was the manager of the eanning 
factory at Leeton (and is now chairman of the 
Rice Marketing Board) investigated the question 
of the introduction of suitable varieties of rice 
when he was in America on business in 1922. 
Mr. Brady visited some of the rice-growing 
centres in California, and was greatly struck by 
the similarity of some of the soils (shallow, 
clayey loam with a heavy retentive clay sub- 
soil) to soils, which were proving unsuitable 
for any other crop on the Murrumbidgee Irriga- 
tion Area. 'After a study of the climatic 
conditions in those Oalifornian centres, he 
thefe selected three varieties of rice as likely to 
give good results. On his retui*ii experimental 
plantings were made near Leeton. From these 
trials satisfiuitory yields of from 72 to 77 busliels 
mn acre were obtained. 

Trials were continued, hirmors on the irriga - 
tion areas became ijiterested, and in I92K 
for the first time in Australia, ricje was grown 
coimnerciaily. In that year 157 acres wto'c 
cropped, and an average yield of f)5 huslieis was 
obtained. Succeeding years saw the 
under rice considerably increased, and tin" 
iuimber of rice fanners gre^v eorresptmdingly. 
The industry expanded at such a rate that hy 
1927-28 an aggregate crop of 16,483 tons of 
paddy rice was harvested, (looperation to 
preserve their interests has been recognized as 
necessary by the growers, and in the Iati;ef 
part of 1928 it was decided to take advantage 
of the New South Wales Marketing of Primary 
Products Act (1927) and to vest the entire 
control of the new industry in the hands of 
growers’ nominees. The Rico Marketing Board 
of New South Wales was brought into being 
in November 1928. Storage sheds were imme- 
diately erected by the board at various centres 
on the Murrumbidgee, with a total storage 
capacity of 20,000 tons of rice. No milling or 
processing of grain is carried out under the 
Board’s control, the paddy rice being disposed 
of through miUers operating chiefly plants in 
the capital cities on the seaboard — ^mainly 
Sydney and Melbourne, A rice mill is also 
operating at Oootamundra, New South Wales, 
and a large mill has been in operation for two 
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years at Griffith in the rice-producing district, 
A small mill has been in operation for some 
years at Murramu, about 15 miles from Lee ton, 
the headquarters of the Eice Marketing board. 


Wartime production 
Production during tlie war years has been 
a.s under : 


>Season 

Acreage 

Toils 

1940-41 

34,625 

41,647 

1941-42 

23,725 

41,147 

1942-43 

34,345 

57,153 

1943-44 

40,495 

76,065 


Because of increased production in 1943-44, 
the Oonimonwealth Government erected two 


large storage sheds on the Murruinbidgee Area, 
one at Whitton and one at Griffith. This gave 
a total storage capacity on the area of 29,000 
tons. The balance of 46,000 tons was sent 
from the iields to millers. 

During the war the Marketing Division of 
the Federal Department of Commerce has taken 
control of the allocation of all supplies of milled 
rice. ^ The requirements of the Services, and all 
supplies for the Pacific islands and other parts, 
are allocated by the department. 


Production figures 

Before Australia began to grow rice, amounts 
imported into Australia were : 

Excess im> 

Ua- Re- ports over 

cleaned Cleaned Total exported exports 

Tons Tons Tons Tons Tons 

1922-23 9,843 9,713 19,558 5,150 14,408 

1023-24 15,080 16,605 31,686 5,.363 26,123 


For the five-year period ended 1926-27 the 
approximate average annual consumption in 
Australia was 14,949 tons of cleaned rice, 
which is equivalent to 24,149 tons of paddy 
rice. 

The value of the 1928-29 crop to growers was 
£239,585 and the value of the 1943-44 crop was 
about £863,280. 

Production figures from the foundation 
of the industry to the outhreak of war 
(war production is given in an earlier table) 
were^:;'.' 


Season 

Acreage 

Tons 

Tons to 
acre 

1924-26 

157 

222 

1-41 

1925-26 

1,978 

1,600 

•'75 

1926-27 

4,772 

4,887. 

1-02 

1927-28 

i 12,080 

16,483 

1-36 

1928-29 

14,068 

23,228 

1'65 

1929-30 

19,997 

32,862 

1-64 

1930-31 

20,256 

26,084 

1-28 

1931-32 

18,243 

23,882 

1-30 

1932-33 

22,787 

35,347 

1-66 

1933-34 

20,379 

39,939 

1-96 

1934-36 

21,944 

34,914 

1-59 

1935-36 

21,757 

39,180 

1‘80 

1936-37 

23,485 

42,020 

1-78 

1937-38 

23,814 

42,113 

1-77 

1938-39 

23,532 

61,617 

2>19 

1939-40 

24,263 

34,251 

1-41 


—Australiaii Affrmdfuml News Letter , 
July, 1945 
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KUDZU- ANOTHER AGRICULTURAL MIRACLE 

Russell Lord 
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Kiidzu has forced our service to revise our 
appraisal of a lot of severely eroded land as 
having been ruined for further agricultural use. 
And it is not only a crop for gouged-out land ; 
it is a splendid crop for good land, too. Ib 
will cover a corn-field one year ; the next 
spring or early summer it can be ploughed and 
the land planted to corn ; then after the last 
cultivation of the corn it will again spread over 
the field, stop tlie erosion, store more nitrogen, 
and at the first hard frost lay down a carpet of 
rich leaf litter at least the equal of forest litter. 
All this in one year h 

Northern farmers are beginning to envy the 
South in having this marvel. Gene deists are 
now working to develop hardier strains that 
will push the kudzu belt northward. 

In a part of the country farmed almost to 
death under the- old crop-land-chop system, 


kudzu is lively^; hopeful, exciting. "A strange 
ecstasy’, Cp^^.'says, ‘lifts southern growers’ 
hearts 4^alts lieir language when they get 
togetW% praise kudzu h" At a meeting of the 
Klilu'Club of America in Atlanta last spring 
one man told how he raised eggs for thiee cents 
a dozen on kudzu hen pasture'; others testified 
that corn yields had risen from fourfold to 
sevenfold on fields that had been in kudzu. 
One man told of his progress in dehydrating 
kudzu for stock feed and human use. 

The Kudzu Club has set as its goal a million 
acres of kudzu in Georgia by 1950 and eight 
million acres for the South as a whole. ‘ That 
wouldn’t be a bit too much to support the 
livestock economy we need, and help make 
our agriculture permanent’, Channing Cope 
s^tvys.—Oountry Book Magazme, New York, 
Autumn, 1944. 


PITTING POTATOES 


6. H. Mattinglby 


^T“^HE best method of storing potatoes 
I intended for tabic use is by means of 
A holding them in ‘ pits By this means, 
loss in weight and wastage are reduced and the 
tubers may be retained for extended periods 
with the least possible deterioration in quality 
and condition. 


In choosing a site for the pit, see that it 


is well drained. This is essential for the proper 
keeping of the potatoes. Consideration should 
be given bo the site being conveniently placed 
to the paddock in which the potatoess were grown 



and its suitability as a location from which the 
potatoes will be loaded for market. Por the 
comfort of those who will be bagging and 
grading the tubers, the pit should be placed in 
a sheltered position, if this can be arranged. 
This work usually has to be done in the open, 
sometimes in inclement weather. 

A convenient width for the potato pit is 
from six to eight feet, and an effective way of 
farming this area is to plough inwards two 
parellel furrows so that the required width lies 
between them. The sods from the furrows act 
as checks wliicb determine 
the size of the pile, while 
the furrows facilitate drain- 
age. Logs of 6 X 1 hard- 
wood planks set on edge 
are also suitable for form- 
ing the boundaries ol the 
pit. The length of the pit 
will depend oil the tomia ge 
of potatoes to be stored ; 
if the site chosen is suit- 
able, the pit can be extend- 
ed as desired. 

The potatoes should be 
built up as steeply as 
convenient — an angle of 
about 46*^ is practicable. 
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As the pit progresses, the sides and end of the 
heap should be covered with a layer of straw 
about four mches deep, A capping of straw 
placed across the ridge so that the ends o verlap 
the straw at the sides will shed off any rain. 
Eye or wheat straw or reeds where available 
are preferable to oaten or barley straw, as they 
are not likely to consolidate and restrict the 
ventilation essential for safe stora,ge. 

The tliatcli may be secured against wind by a 
light covering of soil, or by rails or scantlings. 
If soil is used it should not be placed higher on 
the sides of the pit than nine inches from the 
top of the ridge on eitliex side. 

For small lots of one ton or less, the pit may 
be made with a circular b,ase, and built up as 
high in the centre as the base will permit. 

Only sound potatoes should be pitted, and it 
is important that growers contemplating this 
method of storage should know the chief causes 
of wastage, so that they may be’ avoided. 
Sweating and heating will occur if potatoes are 


stored in heaps so large that air cannot circulate 
between the tubers. The risk of loss from this 
cause is greatest with immature tubers, there- 
fore, potatoes intended for pitting should be 
fully mature before lifting* 

Eotting will probably occur in potatoes that 
have been pitted in a wet condition or which 
become wet during storage owing to inadequate 
cover. As potatoes are easily damaged by even 
a light frost, every precaution should be taken 
to protect them after harvest and during 
storage. Frosted potatoes are unfit for human 
consumption. 

■ It is highly desirable that potatoes be care- 
fully picked over and all diseased tubers re- 
moved before they are placed in the pit. If 
diseased tubers are mixed with sound ones, 
the higher humidity within the pile favours 
the development and spread of the disease orga- 
nisms to the surrounding healthy tubers . — The 
Journal of the Department of Afpicultare^ 
Victoria, July, 1945. 


DEHYDRATION OF VEGETABLES 


I N response to an invitation by the Central Food Departiuent, reprtssenta » 
tives of dehydrated vegetable factories met in New Delhi recently !<.♦ 
investigate the possibilities of vegetal>le dehydration in the civilian ecoimmy 
of the country, now that military demands had ceased. 

Explaining the official viewpoint, Mr. Loho Probhu, Deputy Secretar\s 
stated that the Food Department was keen to afford technical advice and 
assistance, in obtaining controlled materials and manufacturing plants to the 
factories to maintain production, but experts were of the opinion that at present 
dehydration would be a speculative production which would have to proceetl 
cautiously and in stages. The problem of utilizing these factories to meet, 
civilian requirements was not peculiar to India, but was being faced in the U.K. 
and the U.S.A. the most advanced countries in vegetable deh}niration. While 
dehydration can enable conservation of food liable to waste during periods of 
seasonal gluts, it is pointed out that it has to face competition of processes 
like refrigeration and canning. The scope is, therefore, limited to (‘.lasses which 
cannot afford or obtain refrigerated and oanmni products. 

Eepresentatiyes" of the industry decided to explore the possibilities of the 
market further in the light of the informatimi given at the meeting, ancj to submit 
concrete proposals for assistance from the Government. 

In 1945, 18 factories manufactured about 3,350 tons of dehydrated vegetables 
for the Army . — Indian Information, January 15, 1946. 


New Books and Reviews 


MALNUTRITION 

By Norah Curtis ami Cyiul Gilbry (Oxford 
University Press, Nicol Road, Bombay, pp. 87, 
2s, net.) 

M alnutrition when it is present in a 
country, generally does not attract tlie 
public attention. It only means lack 
of riglit kind of food, bringing imder-nourisk" 
ment and fostering diseases among the people, 
but it also slowly eats away the vitality of the 
nation. It is therefore of much more dangerous 
consequences to a nation than when it is visited 
by famine or flood. When the ]>roblem of 
malnutrition was very acute in Vienna after 
the Great War (1914-18) and in Barcelona 
during the Civil War in Spain (1936-39), Friends 
Relief Mission started their relief work and 
successfully handled this difficult task. The 
book under review' describes the experience 
of this Mission who carried out the relief work 
in these two areas- for a period of five, years in 
Vienna and three years in Spain. It gives an 
analysis of the methods of survey, supply and 
distribution which were systematic, scientific 
and suitable to the places concerned. One of 
the striking features of the work of the Mission 
was that it succeeded in excellently coordinating 
the efforts of the local Government and the 
institutions and it was" able to rouse interest in 
foreign countries like Britain and America 
who rendered substantial ffnancial help. A 
perusal of the book, we are sure, will be helpful 
to those who are interested in relief work. 
We recommend this book particularly to the 
relief workers in India who will find in it 
the necessary technique, discipline and the 
method of organi^jation required to deal with 
the problems of malnutrition and iamiue which 
are chronic to India. — S.G. 


THE INDIAN COTTON TEXTILE 
INDUSTRY (1944 ANNUAL) 

Edited by M. P. Gandhi (Gandhi & Co., elan 
Mansion, Sir P]iiro 2 ;e Shah Mehta Road, Fort, 
Bombay, pp. 114, Rs. 5.) 

I MPORTANT developments connected with 
the Indian Cotton Textile Industry during 
1943-44 are reviewed in the above Annual, 
which like its predecessors, contains useful 
information on the various aspects of the 
Industry, The main review is preceded by 20 
statistical Tables, a graph showing the trend 
of wages and prices of cotton cloth, raw cotton, 
stores and grain from 1942 to 1944 and the texts 
of the various control orders. In Table 15 of 
the Annual, the per capita consumption of 
cotton piecegoods in India in 1943-44 is estima- 
ted at 15*2 yards against nearly 18 yards in 
1938-39. The figure for 1943-44, it is stated, 
would drop to 12*7 yards if the requirements 
for, the Defence Services are excluded. 

Ill the main review stress is laid on the 
desirability of standardizing production to 
ensure increased output, decreased cost and 
iiicidentally a great saving in fuel. It is also 
suggested that in the immediate post-war 
period, the target for mill production should 
be 7,200 million yards per annum— ^aii increase 
of 50 per cent over the present production of 
mills. 

The Annual contains two appendices, the first 
dealing with raw cotton in India from the 
production, consumption, import and export 
aspects and the second with the handloom 
industry in India in which also copious extracts 
from the Report of the Fact Finding Committee 
(Handlooms and Mills), 1943, are given. — 
D.N.M. 
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CHARCOAL FOR POULTRY 

M any of ns are familiar with those un- 
attractive looking charcoal biscuits which 
are frequentlj displayed in chemists^ 
shops, but sufferers from indigestion who have 
been induced to try them know how helpful and 
effective they are, especially in correcting 
hyperacidity. The knowledge that charcoal is 
a great aid to digestion has been of inestimable 
value to poultry keepers, particularly during 
the war years when digestive disorders among 
their birds have been very common, due to 
the wet and sloppy nature of the food which 
has had perforce to be fed. But the feeding of 
charcoal to poultry is an entirely new thing. 
For many years charcoal has been liberally fed 
on the Continent, and even in parts of Britain 
it hasmften been the custom to throw some to 
the poultry. 

Reference to the British Pharmaceutical 
Codex tells us that ‘ charcoal has the power of 
absorbing gases and of removing by absorp- 
tion many substances from aqueous solutions. 
It is used internally . . . as an antiseptic and 
absorbent - in . , . intestinal distension, diar- 
rhoea, and dysentery. Its action is partly 
mechanical, removing mucus and stimulatin| 
the movements of the stomach and intestine, 
and partly the result of the absorption of toxins’. 
As far as poultry are concerned, the benefits of 
feeding charcoal are that digestion is aided, 
scouring eliminated, and loose droppings 
speedily corrected. All this is reflected in the 
general condition of the birds and in improved 
^gg production. 

Many poultry keepers who have used charcoal 
have been amazed at the results. One poultry 
farmer I know who had been feeding large 
quantities of army swill had experienced 
considerable trouble on account of scouring. 
He tried charcoal with immediate and excellent 
results. After a year he was, owing to a delay 
in delivery, temporarily provided with a supply, 
and scouring was immediately renewed on the 
farm. As soon as the charcoal arrived and 
had been re-introduced the trouble was rectified. 
The experience of many other poultry keepers, 
has been the same. 

Only pure vegetable charcoal should be given 
to. poultry, and it should be included with thb 
morning and evening feeds to the extent of 
104 


one per cent by weight of the total feed— -2 
tablespoonfuls for every 12 birds per feed, 
approximately. Either fine or granulated 
charcoal may be given. In the forniet ease 
it is usually mixed up with the mash, and in 
the later it is usually fed separately in a hopper 
in the same wmy as grit. Charcoal may also 
be given to rabbits, pigs ami goats, with the 
same satisfactory results as with poultry.— 
John Harvev in Tfie Saottisk Farmer^ VoL LIII, 
No. 2762, Nxivember 17, 1945. 

COMMON ABNORMALITIES IN PIGS 

F our common abnormalities in pigs cause 
financial losses to commercial producers 
and to the pure bred breeder, says R. M. 
Hopper, Dominion Experimental Farm, Brjin* 
don, Man. The most common of these is 
known as cliryptorchidism, Tliis abnormality 
in male pigs causes one testicle to bo rediained 
in the body cavity, lienee only one is found in 
the scrotum at the tiim*. castration normally 
takes place. The carcasses of chryptorchirl or 
" ridgling ’ pigs cannot he used in export ship- 
ments of bacon and are discounted up to eight 
dollars depending upon the weight. The 
second common abnormality is rupture, either 
in the scrotum or the belly. Due to tlie fre- 
quency of strictures in the intestines of ruptured 
pigs, death losses are usually high. Normal 
carcasses from such pigs are not discounted 
wlien rail graded. Hermaphrodites, or double 
sexed pigs, are less common but suiTiciently 
numerous to cause losses. Rudimentary or 
inverted nipples in females is the fourth common 
physical abnormality among swine. The 
number of pigs that can be. nursed by a sow m 
limited by the numlier of her nonuai functian- 
ing teats. 

The exact way in whiclr the different abnor- 
malities are inherited m so far not Mly under- 
stood. There is, however, evideiice to show 
that all four abnormalities are hereditary and 
can only be eliminated by careful selection of 
breeding stock. Breeders should aim to eliminate 
from their herds all litters that include abnormal 
pigs, as well as the sire and dams that produced 
them. 

Purchasers ' of breediag stock should fully 
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investigate the whole litter from which the 
selection is made. Both boars and gilts should 
be selected only from sound litters. An 
examination should be made of the gilts as well 
:as the dam to determine if the teats are normal 
in shape and number. Only by continuous 
and rigid selection can the herd be kept free 
from abnormalities. Breeders of pure bred 
pigs should not use in their own herds, nor olTer 
for sale, breeding stock from litters that include 
abnormal pigs . — DepartmeM of Agricidture^ 
n Canada, ^ 

NOTE ON COOPERATIVE FARMING 

¥ HE experiment of cooperative fanning 
was taken up only very recently in two 
areas in Muzafhirpur district. The iirfit 
^experiments are being made at' places where 
cane-growers’ cooperative societies are fairly 
well established, viz, Bithouli and Bilout. 
■Generally the old members of the society or 
.societies volunteer to have the experiment made 
with their plots and where there are intervening 
plots belonging to non-'members, these are also 
included in the scheme, but with their specific 
consent. Under the existing bye-laws all 
agriciiiturists can come in as members of tbe 
isociety. 

These societies have formed a sub-committee 
to carry an this experiment of cooperative 
farming under the guidance of departmental 
officers. At Bithouli 45*76 acres of land in 
one bloc and at Bilout 44 acres in two blocs 
have been voluntarily placed at the disposal 
of societies for cultivation purposes. The 
.growers, both members and non -members, 
have signed a contract to this effect . and 
they have retained their right to ownership 
over those plots as before. They have 
further agreed not to make any change in 
their right over those plots without the consent 
■of the society. The society through the sub- 
* committee, will carry on cuitivatioii in the best 
possible manner with the full cooperation and 
assistance of the growers concerned. The help 
rendered by the growers will be duly accounted 
for and suitable return will be given to them 
•out of the produce which will be debited to- 
wards the cost of cultivation. The m.embers 
have agreed to contri})ute on this basis* The 
marketing of produce will be done just like 
sugarcane if desired by the members concerned 
and cash will be paid to them. 


The Funds of the societies have been placed 
at the disposal of the sub-committee to finance 
this experiment and they have been also 
advised to borrow both short-term and long- 
term loans either from their own Central 
Marketing Union or the Provincial Cooperative 
Bank or the Government. The Joint Registrar 
has been pleased to ’^sanction them Rs. 200 
each but of Rs. 1,000 placed at his disposal 
for meeting the initial expenditure and the 
Government have been further approached by 
Joint Registrar to place P62 lacs of rupees 
which represents the saving in the compensa- 
tion fund, at his disposal for the purpose. The 
societies are not in a position to incur heavy 
capital expenditure at present and that is 
why the Government is being approached for 
necessary financial help. The immediate needs 
in these societies are for wells for irrigation and 
constant and regular supervision by the officers , 
of Agriculture Department. 

The sub-committee and the managing 
committees of the societies will- actually 
supervise the operation of this scheme in close 
contact with the Government staff of the cane- 
growers’ cooperative societies in charge of 
the area. One supervisor of cane-growers’ 
cooperative societies has been deputed at each 
of the two societies specially for this work. 

The two societies are reported to be carrying . 
on marketing of sugarcane for some years in 
the past on cooperative line most successfully. 

The land has been surrendered to societies 
by growers for cultivation which is being done 
oil behalf of the societies on cooperative basis. 
To demarcate the. individual possession of each 
member-grower, the entire bloc has recently 
been surveyed by an amin and a map of each 
individual holding together with the necessary 
details these plots has also been x^J’epared for 
guidance in future. 

Labour is paid for at the market rate in cash 
if so desired or the same is credited to the 
account of the person concerned. The, surplus 
resources of the growers both in man power 
and cattle, or implements or even farm yard 
manure, etc. arc given preference over the 
ordinary hired labour of outside growers who 
.are only required to make up shortage, if any. 

After meeting the- cost of cultivation and 
paying the charges of rent or renveue over the 
land, a provision has been made for deprecia- 
tion and the repayment of loan by instalments 
which might be 10 to 20 per cent of the saving. 
The rest of the produce will be shared by the 
grower members on the basis of their land 
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areas proportionately in kind or if it is to be 
sold and the cash value to be appropriated by 
the members, the sale will be elfected co- 
operatively. 

Besides these two societies of Muzaffarpur, 
three cane-growers’ cooperative societies of 
Champaran, viz. Ghuriharwa, Fandey-tola and 
Jliakra, have also started this experiment 
of cooperative farming in 98 acres, 9 acres and 
10 acres of land respectively. - „ 

About measures to be adopted to accelerate 
consolidation of holdings and to. prcveiit 
fragmentation in future, the author may men- 
tion that an attempt was made in the past to 
carry out experiment regarding the consolida- 
tion^ of holdings on a, cooperative basis in two 
of the Government Evstates, viz. Khurda and 
Bettiah. The experiments were failures and 
the concensus of opinion was that consolidation 
of holdings was not pos.siblo under the existing 


Tenancy Laws and the conservatism of the 
agriciiltiirists. The biggest obstacle is anti- 
cipated from the landlords. It may be argued 
that even if some of the landlords agree, there 
is no jiistiiication for the Gqverjimeiit to spend 
money on staff as there is no .return. From 
the Punjab, it is reported that consolidatioii of 
holdings has materially improved the areas 
^ and consequently the produce. The Govern- 
ment took advantage of this at the next settle- 
ment ; the increased revenue made up for the 
money that was spent. But in, a permanently 
settled area, like Bihar, the. Government cannot 
get anytliing out ‘of the increased revenue. 
The axithor is of opinion that once multi-pur- 
pose whole ‘Village 'societies are organized and 
‘’are run in a healthy conclition, we might try 
-consolidation as an experiment in suitable- 
areas. — Eai Bahadur E. K, Prasad, Segistmr, 
Cooperative Societies,,, Bihar. 
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I N memory of Mr. E. J. Woodhouse, late Economic Botanist and Principal 
of Sabour Agricultural College who was killed in actions* in Franco in 1917. 
a prize in. the form of a Silver Medal and books of a combined value of 
Es. 100 will be awarded to the writer of the best essay on a subject to be 
selected ftom the list noted below. The length of the ossay'shoiild not exceed 
4,000 words. 

I. Recent advances in Breeding for Disease resistance in Crop plants. 

2. Hybrid Vigour and its application in crop improvement. - ' 

3. Polyploids- and . their production and value’ in increasing the yield of 

. 4,.., .. Vernalization,. . ^ . .. . ./ . ... ,. .. . 

The competitionjs open ,to graduates of Indian Universities and to Diploma ; 
holders and Licentiates of recognized AgriculturaL Colleges in India, who are 
not more than,. 30 years of age on the date of submission of their essays. 

Papers shdiild be forwarded to the Director of Agriculture, Bihar, Patna 
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T may appear at first tKouglit that ‘as a 

there , should be 


iKf+iA • , oiiere . snoum De 

little justification for the elaborate market- 
mg organizations which have been set up in 

tha7,L™^r®'? world, and 

that agricultural commodities surplus to the 

cXr:f because they 

compnp the necessities of life, could be disposed 
of without trouble. They can be and have 

bXre^S®c®‘^T“?-®°^V'' or another 

before the civilization of man, while the market- 

in,^rganizations are of a very modern origin. 
whir.h a short time ago an articlel 

In jnstification of a 

mentbS- marketing depart- 

It ® activities and its organization. 

r“ ultimate aim of the 

fpF„ 1“ tp^ ensure that the producer 

R ? r possible price for his wares and 
that a faar proportion of that price goes into 
his pocket and is not swallowed by the innumer- 
ble intermediaries handling the produce between 
ultimate consumer. The writer 
of that article stated that the process involved 

standardization organizationandstabilization ’. 
When this has been accomplished to a satis- 
.^00.08^*7 of the purchaser 
to spoculate on qnahty is removed, the expense 
of unnecessary handling is avoided and an . 

?,Tt oonfidence to the 

buyei and strength to the seller. 

Of _ the commodities which a marketing 
organization has to handle, the most difficult 
frl? *bose of a perishable nature. Un- 
nf ^ *^0 livestock products are 

of that description, for instance, milk and most 
of the milk products, eggs and meat, and on 
that account they offer marketing difficulties ' 
of a very special nature. Nevertheless, even 

Marketing of Agmidiurai 
irrodiice m India^ Indian Farming^ Vol. VI, p. 536 


I these haveNent themselves to the ordinarv 
i processes of organized marketing and if in 
these days, they are to compete in foreign trade 
! It was that necessity; 

■ fcA originated specialized marketing 

■ ha improvement whtoh 

tion Ifd f ^ “ communica- 

tion and transport, has enabled one country to 

inside the door, 
of any other country and thus to open a uni- 
versal market where a monopoly or advantage. 
If It IS to be held, can be held only on a basis 
of quality for price. With the fiery competi- 
tion engendered, goods of doubtful or^unreliable 
quality either lose the market or hold a precari- 

butJr f'^° tn -^1 compensates the 

u er for the risks he takes in purchasing them. 

Thus a small leaven of inferior stuff pulls down 
the value of the whole consignment of a sound 
material to its lower level and, if the cousign- 
ment is made up of the produce of many sellers 
th. mmj for the fm. Wirt ai” to 
on. co™,gnment appli.. to ft. total of each 
commodity sold from the country or each 
produce sold within the country. ^ “ 

, , c^^uiples of the working of 

this principle may be cited in the case of the 
Indian wool trade and the English bacon.trade. 
In the former, it is now well-known that although 
consignments.. of wool from this country do 

wffi oP medium 

wool, yet all IS classified as East-Indian 

^ price considerably 
f I-i/? intrinsic worth. That condition 

methi iu ^ marketing 

methods. The second condition arose in the - 

d^ression years of the early thirties in the 
tipitod Kingdom when government assistance 
was being extended to the indigenous pig trade 
compete -with imported 
Danish bacon in the home market. English 
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areas proportionately in kind or if it is to be 
sold and tlie cash value to be appropriated by 
the members, the vsale will be effected co- 
operative!}'. 

Besides these two societies of Mnzafiarpur, 
three cane-growers’ cooperative societies of 
Ohamparan, viz. Ohnriharwa, Pandey-tola and 
Jhakra, have also started this experiment 
of cooperative fainiing in 98 acres, 9 acres and 
10 acres of land respectively. 

About meastires to be adopted to accelerate 
consolidation of holdings and to prevent 
fragmentation in future, the author may men- 
tion that an attempt was made in the past to 
carry out experiment regarding the consolida- 
tion of holdings on a^ cooperative basis in two 
of 'the- Government Estates, viz. Khnrda and 
Bettiah. The experiments were failures and 
the concensus of opinion was that consolidation 
of holdings was not possible under the existing 


Tenancy Laws and the conservatism of the 
agriculturists. The biggest obstacle is anti- 
cipated from the landlords. It may be argued 
that even if some of the landlords agree, there 
is no justification for the Government to spend 
money on staff as there is no return. From 
the Punjab, it is reported that consolidation of 
holdings lias materially improved the areas 
and cnnsei(Uontly the produce. The Govern- 
ment took advantage of this at the next settle- 
ment ; tlie increased levemie made up for the 
money that was spent. * But iii a permanently- 
settled area, like Bihar, the Government cannot 
get anything out ’of the increased revenue. 
The author is of opinion that once multi-pur- 
pose whole ■'Village societies are organized ami 
"are run in a healthy condition, we might try 
consolidation as an experiment in suitabii'* 
areas. — Rai Bahadur R. K. Prasad, Registrar. 
Cooperative Societies^ Bihar, 
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I T may appear at first thought that ‘ as a 
good article sells itself’, there; should be 
Nstidpation for the elaborate market- 
ing organizations which have been set up in 
every progressive country in the world/and 
tnat agricultural commodities surplus to the 

life, could be disposed 
li be and have 

hoV r eelil in one form or another 

in O' 'nr ' ^^bzation of man, while the market- 
or,^anizations are of a very modern origin. 
7® published a short time ago an article 1 
wl ich gave an outline of the justification of a 

menH,fT”r marketing depart- 

Tf w! Its activities and its organization. 

demr ir ultimate aim of the 

Sr+?f f 7^® to ensure that the producer 
fhnV r possible price for his wares and 
proportion of that price goes into 
his pocket and is not swallowed by tbe inniimer- 
bS f 'f ®™flrarie_s handlingtbeproduce between 
m and the ultiinate consumer. The writer 
( ut article stated that the process involved 

standardization organization and stabilization 
hen tills lias been accomplished to a satis- 
lactory degree, the necessity of the purchaser 
peon a ,e on quality is removed, the expense 
ot unnecessary handling is avoided and an 

even volume of supply gives confidence to the 
buyer and strength to the seller. 

Of the commodities which a marketing 
rganizatiou has to handle, the most difficult 
ines are those of a perishable nature. Un- 
fortunately many of the livestock products are 
of that description, for instance, milk and most 
of the milk products, eggs and meat, and on 
that account they offer marketing difficulties 
a very, special nature. Nevertheless, even 

of Agmukural ^ 

rioduce tn Indta^ Indian Harming, Voi. Vr, p. 58(5 ’ 


these haye^Ient themselves to the ordinary 
i processes of organized marketing and if in 
these days, they are to compete in forei<Tn trade 

j thpy must be so handled. It was that nfoeS,’ 
[ m fact, which originated specialized marketing 
; beeause the extraordinary improvement Xh 

fen atd'fr?^“ '7 ^ eommunica- 

fen and transport, has enabled one country to 

-place Its wares at the door, or inside the dLr 
of any other country and thus to open a uni- 
versal market where a monopoly or advantage. 

If It is to be held, can be held only on a basis 
of quality for price. With the fmry competi- 

iuriitv^r^f ® doubtful or unreliable 

quabty either lose the market or hold a precari- 

wf fn ^ ^bich compensates the 
uyerfor the risks he takes in purchasing them. 
Thus a small leaven of inferior stuff pulls down 
the value of the whole consignment of a sound 
material to its lower level and, if the consign- 
ment is made up of the produce of many sellers 
the many suffer for the few. What apptes to 
one consignment applies to the total of each 
commodity soffi from the country or eSh 
produce sold within the country. - 

examples of 'the working of 

this pimciple may be cited in the case of the 

In ®“8lish bacon trade. 

In theformer, it is now well-known that although 
_ onsigmnents of wool from this country So 

wod'^XXl'^-^'^T proportion of medium 
Xl an? if Z as last-Indian 

bfew at a price considerably 

below Its intrinsic worth. That condition 

meth it ^ matketing 

methods. The second condition arose in the 

fjffi+ATT- thirties in the 

Uiiited Kmgdoin when governmeht; fl.sfiia bq.T n. ft 

was being extended to the indigenous pig trade 
m .n to compote* with 

Dhiiuh booon m the home mMkol. BigBeh 
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bacon, of some kinds is recognized tlie world 
oyer as being inferior to none, but because of 
tbe variability of management and feeding of 
the English pig then in vogue, the caterer when 
he or she went to the market, had no assurance 
that the article bought under a specific designa- 
tion was the same today as it was yesterday. 
On the other hand, the quality of the Banish 
article which had been produced under standard 
conditions, might be a shade lower than that of 
the best home produce, but the buyer knew 
what was being bought and for that assurance 
was prepared to pay more. The British Groverm 
ment in its attempts to favour the home 
producer restricted the free import of Danish 
bacon and increased its price. The buyer 
however insisted upon having the more reliable 
foreign material, paid a higher price for it, 
with the paradoxioar result that the foreign 
country was favoured to the extent that by 
selling less, it could make more money. In the 
light of that experience, the whole trade was 
reorganized by a marketing department of 
its own and the United Kingdom pig industry 
put upon a firm and lasting footing. 

The marketing departments have been 
evolved to stand as guardians, to promote the 
interest of the honest enlightened dealer, to 
educate the unenlightened, to prevent the tricks 
of the dishonest producer and dealer, and to 
reform or eliminate the dangerously incompetent. 

In spite of the difficulties in dealing with 
livestock products marketing departments 
throughout the world have had many striking 
successes in the promotion of their sale. One 
of the first to see the advantages of organized 
sponsored marketing was probably the South 
American frozen ,meat trade. In the early 
days of the industry the products on the whole 
were generally of a reliable quality. There 
were lapses however and suspicion was aroused 
that all frozen meat was of inferior quality and 
in some oases diseased. The result was a 
distinct loss in popularity and consequently of 
income. The objection was met by the institu- 
tion of a system of strict inspection by Govern- 
ment experts and a certificate of the class, 
quality and soundness of the products, which 
gained and held the confidence of the oversea 
customers. Another example of a similar 
action is that which has been taken by the hide 
trade of East Africa within th^ last decade. 
At one time inferior hides only were obtained 
by the European market from this source, but 
it was observed that the low price realized did 


not represent the real value of the product. 
On enquiry being made, it was found that 
buyers had to take the good with the bad and, 
as there was no way of estimating the propor- 
tion of each in a consignment, they were pre- 
pared to pay only on the assumption that all 
were inferior. Grading before export imme- 
diately enhanced the inconie through purchase. 
Grading also brought to light the defects in 
preparation. The reined}’' was sought and was 
applied under the influence of a paying market. 

Thus although some 20 years ago three 
quarters of the hides from Africa were wasted 
and the best of them could be classed only as 
indifferent in quality, within the last five years 
they have formed one of the most important 
contribution of the British colonies to the war 
effort. The benefit to Africa of that trade can 
hardly be overestimated. The stock-farmer is 
now provided with an incentive to improve the 
condition of his cattle ; it has made him realize 
for the first time that a small number of good 
beasts is better than a larger number of bad 
ones. Better feeding has demanded better 
agricultural conditions, which, in turn, have 
led to dairy farming, improved use of manure 
methods and again better cultivation of the 
land. 

Innumerable examples can be given of the 
benefits to be derived from organized marketing, 
but there is no need to do that now, because 
it has become an established jiractice through- 
out the world, so that practically every live- 
stock product which forms a major source of 
international trade is now dealt with by an 
official rriarketing organization for the good of 
the country as well as for the benefit of the 
individual. 

We have commented more on the influence 
of organized marketing in foreign trade than 
upon home commerce, but we do not mean 
thereby that the benefits which are obtained 
abroad cannot also be got at home. The 
confidence of the home buyer must be sought 
just as much as that of the fi>reign one if tlie 
producer is to obtain full value for his goods 
and the benefits of a steady market. There 
are besides equally important duties in assembly, 
storage, dispersal and disposal which ihust be 
efficiently arranged if the graded article is to 
pass without loss through the process. 

As the very foundation of the work, as much 
knowledge as possible, must be acquired con- 
cerning the conditions under which trade 
operates, and it is for that reason that the 
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Central Marketing Department of the Govern- 
ment of India, right at the beginning of its 
career, started the difficult task of acquiring 
information. As far as li%m-stock products 
are concerned comprehensive reports have 
already been published on the marketing of 
milk, eggs and hides and skins, while those on 
wool, cattle and other products are nearing 
completion. The study of any one of thesa 
publications afford an idea of what should be 
done and what can be done to improve the 


marketing of that particular commodity. 
Glaring defects are indicated in the case of 
some, that of milk for instance, while the more 
subtle ones pe brought to light in the case of 
others.^ It is for the marketing departments 
to ^analyse the information at hand, to assess 
the importance of the defects, to diagnose their 
cause^ and to suggest and carry through the 
reniedy. Itt that work they can nioye only 
with the good will of the producer, the trader 
and the consumer. 
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' Oo their way to ‘Tibet, the Indian MU traders take 
with them salt, sugar, apices and other articles of daily 
use* On return, they bring borasr, wool, foshmitm and 
wool garments* 


Original Articles 


MARKETING OF SHEEP AND GOATS AS BEASTS OF BURDEN 

M. E. Mahajan 

Deputy Dimtm\ Livestock Proindion {Ileadqiiarters)^ Department of Animal Hmbandn/^ 

Dnited Promwes 

aad/ 

IsrarulHuq 

Assistant Marketing Officer y Central Agrioultural Marketing Departnient 


A t high altitudes (12,000 to 18,000 ft. 
above sea level), where excessive cold and 
arduous climbing render the transport 
of produce otherwise impracticable, the services 
of pack animals are taken from sheep and 
goats. Thus the bulk of India’s trade across 
her over-land routes leading to Tibet and 
Central Asia is carried on in this way. Similarly 
the transport of salt from Chan than salt lakes 
to Ladakh in Kashmir is effected by sheep. 
Pilgrims on way to Badrinath also take their 
rations and belongings on the hack of vsheep 
and goats. Each animal carries a load varying 
from 5 to 20 seers and is harnessed in much 
the same way as a donkey, i.e. the bag is 
suspended on either side of its” barrel to main- 
tain balance. The average distance covered by 
an animal is about 10 miles a day. 


traders prefer Kangra Valley animals and, to 
some extent, those from KepaL 
Owing to the extensive use of a large number 
of sheep and goats as beasts of burden in the 
Knmaon Division, the succeeding account 
relates to the pack animals trade in the United 
Provinces. 


Sale centres 

Though pack sheep and goats, are sold all 
over the Himalayan ranges, the important sah^ 
centres where such animals are marketed in 
the United Provinces are Haklwuni, Eotdwara, 
Ramnagar, Tanakpur and Jn nl jibi. (Mddi 
nomads from the Ka-ngra. district of the Punjab, 
Rainpnr, Biisher, etc. visit these places witii 
Kangra Valley animals every year by about 
November-Deceinber. They encamp at these 
markets for two to three months and resume 
homeward journey in about February. During 
the course of their stay, Gaddis sell sheep and 
goats to Juharisy TolchJmSy JaunsariSy DarmaSy 
VyaSy Chaudas and Nitls (hiil-trudors frarii the 
districts of Almora, Qarhwal amd Tehri-Garhwal). 
These traders are actively engaged in the 
Indo-Tibetan trade. They make commercial 
tripsl to Tibetan markets like Gartok, Gyanima, 
Tag'lakot and Nabra in summer am! pass tha 
winter months at home, ft is during the latter 
season that they are busy making purcdiases of 
pack animals in villages as well as at the. above 
mentioned markets. As Gaddis have betui 
visiting the United Provinces since ohlcn tiine.s, 
their relations with the purchasers of this 
province have been very cordial and it is not 
uncommon to sea animals being sold on credit. 
Many Mil-traders pay the price of their purchases 


Pack animals and their breeds 


Pack animals are generally selected from 
stock having robust constitution and thick 
coat of wool or hair. These qualities are 
essential to combat the intense cold prevailing 
in high mountainous ranges and to bear the 
strain of hazardous journeys over snow-clad 
and steep routes. Speaking generally, full- 
grown castrated males of a large size with 
prominent masculine attributes denoting energy 
and stamina are selected. In the northern 
parts of Kashmir, pack animals belong to the 
OhantJian breed of sheep and Kel breed of 
goats. In Lahoi and Spiti areas of the Kuhi 
sub-division of the Punjab and the adjoining 
tracts, the laddos (pack sheep and goats) are 
commonly selected from Btangi and Gaddi 
breeds of sheep and Ohigu breed of goats. 
They are also known as Kangra Valley animals. 
In the Kumaon Division of the United Pro- 
vinces, though a large mumber of locally bred 
sheep and goats are also employed, the MU 
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only in part and clear the balance when Oaddis 
visit those markets again the following year. 
Thus there often exist running accounts between 
the sellers and the buyers. Besides these 
markets, pack animals are also sold in the 
villages of Almora, Garhwal and Tehri-Garhwal 
The local name for a goat is laJcId or khasi 
and sheep is called balcri. 

Supplies 

The supplies of pack sheep and goats in the 
Kumaon Division (Almora, Garhwal, Nainital, 
% and Dehra Dun districts) are derived from two 
sources, viz. the local population and the 
imports as shown below : 


Table I 

Population and import of sheep and goats in 
Kumaon Division 



Sheep 

! 

1 . Goats ;; 


Ktingm 

Vitlley 

type 

Local 

Hill 

type 

liayigra 

Valley 

type 

Local 

Hill 

type 

Population 

Aiiinials lA years 

146,000 

394,000 

74,000 

410,000 

old 

102,000 

138,000 ! 

37,000 

82,000 

'jiTotal 

Males ]-4jnealthy 
years oldispeei- 
Imons*** 
\From the 

1 71,000 

, 92,000 1 

37,000 j 

16,000 

87,000 

' 87,000 

35,000 

15,000 


30,000 

— , ■ 

10,000 


jNepal 

Animals ayailable 

— 

1,000 

, 

l,000t 

for transport work 

97,000 

88,000 

45,000 

16,000 


^ It lias been assumed that about 5 per cent of the 
animals in a lioek are not liealthy enough to undertake 
transport work in hills. 

t These animals are quite suitable for pack purposes. 

Since transport work is mostly performed by 
full-grown males, the number of such animals, 
including the imports from the Punjab and 
Nepal, has been estimated at 246,000 heads, of 
which 185,000 arc sheep and 61,000 goats. It 
may be added that of tlie total animals available 
for work nearly 57 per cent belong to the 
Kangra Valley type and the remainder are of 
Local H ill type. The latter are not so suitable as 
the Kangra Valley ones, which have a stronger 
^ constitution, are more hardy and sure-footed 
and have a better cold-resisting coat. Besides 
this, the useful life of local pack animals is 
shorter than that of those from Kangra Valley or 
Nepal. Even those Kangra Valley animals which 
have been bred locally are not so suitable as 
the truer specimens imported annually from the 
Punjab* 


Flocks hailing from the Punjab and the 
adjoining hill States move towards the United 
Provinces in a south-easterly direction. After 
passing through tracts around Simla and the 
Sirmur State, they go to Kishikesh near Hardwar 
in the United Provinces. From Rishikesh 
onwards they follow the Kandi Road and reach 
their destinations at Kotdwara, Ramnagar, 
Haldwani and Tanakpur- Most of the imports 
from Nepal are also received at the latter places. 

Demand 

It has been ascertained from enquiries in the 
hills that there is an annual demand for nearly 

250.000 pack sheep and goats. The approxi- 
mate annual strength of Indo-Tibetan move- 
ments on the five routes referred to below is 
15,000, 10,000, 30,000, 30,000 and 10,000 heads 
respectively, i.e. a total of 95,000 animals, while 
the demand for local transport work is about 

155.000 animals. Comparing demand with 
supplies, it is noticed that the former outstrips 
the latter by 4,000 animals. This deficit 
manifests itself still further when it is reviewed 
that local animals are not very suitable for the 
hard work they are required to perform in hills. 
Consequently, the supplies of right type of pack 
animals beiiig far short of their requirements, 
hill-men have to employ a large number of 
locally bred auimals of an inferior type* In 
order to make up for this shortage, Indian 
traders bring with them annually about 1,000 
pack animals from Tibet on their homeward 
journey. They comprise of huneras (thick- 
fieeced rams) and elielpuses {shawl goats). 
Since they do not thrive in Indian climate, they 
are killed for human consumption soon after 
their arrival in the villages of Almora and 
Garhwal districts. Ohelpus and hunera skins 
having a superfine covering are sold locally for 
making apparel and other fancy goods. 

As regards trade movements between India 
and Tibet, every year in summer (from May- 
June to October-November), when conditions of 
coimnunioation in hills are better, traders from, 
the Kumaon Division visit Tibetan markets, 
of which Gartok and Gyanima are most 
important. The main routes followed are_ 
Rishikesh to Gartok (via Tehri and Nilang), 
Kotdwara to Gartok (via Pauri, Karanprayag 
and Niti), Ramnagar to Gartok (via Melchauri, 
Karanprayag and Niti), Haldwani to Gyanima 
(via Almora and Millam) and Tanakpur to 
Gyanima (via Askot and Garbyang)* AH 
these routes are important from a commercial’ 
stand point. 
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Prices 

The principal factor which determines the 
price of a pack animal is its individuality. 
This refers to vigour (denoted by massive size), 
hardiness (denoted hy sound legs and feet to 
withstand the strain of long hill journeys) and 
thick covering (denoted by long and dense 
growth of hair or wool as a protection against 
excessive cold). On account of these qualities 
Kangra Valley animals sell dearer than the 
Local Hill stock, well-fed and castrated animals 
dearer than the under-fed specimens and entires, 
males dearer than females, etc. The prices of 
pack sheep and goats prevailing at markets 
like Haldwani and Tanakpur prior to the out- 
break of the wax are given below : 

Table II 

Prevailing prices of sheep and goats 

Price of an Price of a 


ordinary 

animal 


castrated and 
specially 
fattened male 


Kangra Valley sheep 
Local Hill sheep 
Kangra Valley goat 
Local Hill goat 


Rs. 5 to 11 Rs. 12 to 15 
Rs, 4 to 6 Rs. T to 15 
Es.7tol5 Rs, 12 to 25 
Rs, 5 to 9 Rs. 10 to 20 


These figures show that the prices of imported 
animals are anything up to 68 per cent more 
than those of local stock. Evidence from hill- 
traders further shows that during times of 
heavy mortality or famine prices of pack 
animals shoot up two to three times* The 
seasonal shortage of animals is usually felt in 
May-September, which marks the Indo-Tibetan 
trade season on one hand and is the usual 
period for the outbreak of bamha (contagious 
pleuropneumonia) among sheep and goats on 
the other. Traders bujdng pack animals from 
Gaddis on credit suffer loss, not only by paying 
high prices as compared with cash transactions 
but also by giving 12| to 25 per cent interest 
on outstanding sums. It may be added that 
the prices of imported animals being high, 
many of the poor traders cannot afford to buy 
such animals, and depend for their requirements 
on local animals, which are much less economical* 


Conclusion 

Approximately 250,000 sheep and goats are 
required annually in the hills of the Kumaon 
Division for transport work. The supplies 
of animals for pack purposes beiiig 246,000 
heads, there is an annual deficit of 4,000 animals. 
The annual requirements are high because 
(a) at high and steep altitudes, sheep and goats 
are the only animals that can be used as beasts 
of burden with success and {!>) excessive cold 
and the strain of hazardous hill journeys render 
pack animals unserviceable very soon, thereby 
enhancing considerably the annual replacement 
rate., The demand is met with partly through 
imports {42,000) from the Punjab and Nepal 
and mainly from amongst the local stock 
(208,000). Notwithstanding the fact that the 
prices of imported animals are high, the total 
imports are inadequate with the result that 
hill-men have to use locally bred animals to a 
large extent. Since the working capacity of 
local sheep and goats is low and their useful 
life as pack animals short, they have soon to 
be killed for human consumption and arc 
replaced every year in very large numbers. 
Consequently, the majority of hili-iuen suffer loss. 

In view of the large aniiuai <lemand ajid 
short supplies of pack sheep and goats in the 
United Provinces, it seems «lesiral)le to raise 
locally sheep ami goats pre^einincntly suited 
for transport work. One wav of achieving 
this object is the improvcnieut of local iiocks 
hy crossing them with selected sires from 
Kangra Valley. The tracts like Urgam (Garhwal 
district) may be chosen for forming the nucleus 
stock of improved animals* In such parts, 
there is plenty of pasture land, the local people 
mostly comprise of non-migratory shepherds 
and the oUmate is cold* The improvement of 
local animals by organizing cooperative sheep 
and goat breeding societies appears more 
promising. Such societies, if feasible, can 
also take up the •'marketing of wool, hair and 
skins, and endeavour to check vskin wastage 
through disease-roasting and from other causes. 
Inoidentaiiy it may be mentioned that sheep 
and goats slaughtered in the lulls ara often 
roasted with their akin intact. It has been 
found out from enquiries that the total number 
of skins so wasted every year is not less than 
31,000 pieces. 


PLANNING YOUR HOME GARDEN. I 

M. S. Eandhawa 

Secfeiaryy Imperial Qoimcil of Agricultural Research 



G ardening like music is oue of the most 
sensitive of fine arts, A landscape 
designer skould be an artist, an aesthete, 
a botanist, a gardener and an arcliiteot. As 
an artist be should have an eye for colour and 
form and as an aesthete, love for nature and 
beautiful plants. He should also know the 
anatomy, physiology and ecology of plants, 
as well as the principles of sculpture, architec- 
ture and engineering to appreciate the relation- 
ship of plant form and architecture. He should 
select not only plants which are suitable for 
the soil, but he should also possess a highly 
trained aesthetic sense so that he is able to 
appreciate the principles of balance, rhythm 
and accent in planting of trees. 

Beauty and utility 

Beauty €and utility should be harmoniously 
combined, and we must give up the idea that 
to be useful a thing must be ugly and an object 
becomes useless as soon as it becomes beautiful. 
Beauty and utility were at opposite pales a 
century ago when expensiveness and orna- 
metrtation were the chief canons of beauty, 
and it was thought necessary that a chair or a 
table must be expensively carved to be beauti- 
ful, Now we appreciate that a piece of furniture 
or crockery can be beautiful and yet simple in 
design. The ideals of utility and beauty have 
coincided. Now we realize that whatever is to 
be designed must perform its function easily, 
thoroughly and gracefully. In fact ail true 
beauty is functional. The body of a well- 
developed woman is beautiful because it expresses 
its lunction of procreation and maintenance of 
the species so 'well. A tea-pot is beautiful when 
it can contain suflicient amount of hot water and 
pmxr it out in a steady stream. A tea-pot from 
which hot water trickles out drop by drop or in 
a torrent cannot be called beautiful. Similarly 
a garden in which trees of all varieties are jum- 
bled together without regard to the colour of 
flowers, the shape of crowns and the height of 
plants cannot be called beautiful. A garden is a 
place for repose and quiet contemplation of 
beauty and, if its design is such that one expe- 
riences a sense of irritation, it is badly designed. 
In garden design you have to see that a tree 


is placed properly and that the right tree is 
selected. If you place a cheap oleograph of 
Ravi Varma showing Shiva with serpents 
coiled around Ms neck and top-bun in your 
sitting room, it will make no difference against 
which window you place it, for it will look 
equally hideous in all shades of light. If you 
purchase a Himalayan landscape of Bireshwar 
Sen, Brewster or Roerich showing the steel 
grey Himalayan snows after sunset vanishing 
into darkness or inimitable lonely mystical 
figures in the mellow star light, you have to be 
careful where 3mu place it. If you hang it in 
a heavily curtained dark sitting room or 
opposite a door where light reflects from the 
glass of the frame, it is decidedly out of place. 

So you have to select your picture as well as to 
select the place in your house to display it. 
Similarly, you have to select your tree, and 
also its site. If a dwarf kachnar is placed 
behind a tall QoMUm, it is bad de>sigii. Design 
thus deals as much with the placing of the 
object as with the object itself. 

Tree form and topography 

Boote and Kelly have defined landscape 
design as the Vsatisfactory and consequently 
beautiful composition of natural areas — shape 
of earth, trees and sky—* in three dimensions ^ 

Tree form shows remarkable adaptations to 
topography. We usually find that the shapes 
of the crowns of trees which grow in a particular 
locality are adapted to the landscape. Thus 
the twisted cryptomerias of Japan grow on 
irregular volcanic rocks, the elongated conifers 
like the pine, deodar^ cypress and fir with 
columnar stems and elongated-globose crowns 
harmonize with pyramidal mountains of the 
Himalayas, the scmi-globose oaks, chestnuts, 
maples and apples go so well with the rolling 
downs and small hillocks of England and 
France. On the other hand, umbrella-like 
acacias and gul mohws and semi-umbrella- . 
like neems, mahuas, mangoes, banyans and . ;:v 
peepals of the alluvial plains of Northern ^ ^ 

India are admirably suited to the flat nature 
of the country. Contrast with these, the ; ; \ ^ 
grotesquely twisted trees of the Vindhyas , 
which grow on inhospitable rooks. This mocti^ 
fioation of tree shape and . crown is possibly ; 
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related to light. I have seen coliimimr pine- 
like peepal trees in congested gardens: A tree 
with ah umbrella or a semi-umbrelia-like crown 
assumes its natural shape when plentv of space 
is available for the spreading of branches. The 
linear habit of the conifers is so well-adapted 
to crowding on a hill-side. Possibly, it origi- 
nated as a mutation and the resemblance of 
pyramidal or linear crowns of the conifers to 
pyramidal mountains is fortuitous. That this 
peculiar habit is chromosomal in origin is proved 
by the fact that these trees retain their linear 
shape even in the plains where there is no 
crowding in growth and no struggle for light 
is imposed. 

It has been found that a tree from one 
particular habitat when grown in a different 
habitat serves as an accent material. Thus 
a cypress, a pine, a deodar^ or a Lombardy 
poplar when grown in the plains serves as a 
most striking accent. 

Acmit : According to Roote ^ and Kelly 
* Accent is attained by the use of a plant the 
distinguishing characteristics of which is quite 
noticeably different from those of the plants 
which form its setting \ Thus accent may be 
secured by planting trees and shrubs of a 
different scale and form than those growing in 
the locality. A solitary date palm, a Folyalikia^ 
a poplar, a Millingtonia^ a pine, a cypress, a 
deodar^ or an Araucaria growing in the corner 
of a lawn serves as an accent material when 
the other trees and shrubs are low and rounded. 
Accent may also be produced by using trees with 
unusual foliage or brilliaiitly coloured flowers. 
Thus a solitary Qolvillea or gul mohur serves as 
an accent material. Accent material should be 
used sparingly ; a mass of tall and unusual 
trees all clamouring for attention produces a 
confusion, and a loss of unity occurs. 

Formal and informal planting 

If you ask a person as to what type of planting 
scheme he would prefer for his house, formal 
or informal, you will find that, if he is progres- 
sively minded, he would invariably go in for 
an informal design. It is here that we would 
like to add a word of caution. The words 
‘ formal ’ and ‘ informal ’ when used in relation 
to planting should be taken out of their social 
or political context. 

Informal planting is suitable for uneven 
ground and formal planting for flat ground. 
As Roote and Kelly have defined, ‘ Informal 
design’may be called a study of space relations, 
and formal design a study of lines.' Informal 
: planting consists of irregiflar forms irregularly 


placed, and formal planting consists always of 
regular forms regularly placed. In a formal 
scheme straight lines and angles are emphasized 
on account of their greater precision, while the 
informal type lays larger emphasis u[>oii curves 
and rounded masses. In the formal type little 
is left to the imagination, few unexpected 
arrangements occur, and the whole scheme is 
visible from one point, instead of unfolding 
graduaby to the view 

Formal planting is based on geometrical 
balance, and informal planting on occult or 
tmsymmetrical balance. Formal arrangement 
is usually based on bilateral symmetry and 
use of trees with regular and symmetrical 
crowns. Moghul gardens with their rows of 
cypresses are a typical example of formal 
planting. Formal planting is always used in 
comiection with architecture. It is the archi- 
tectural element which predominates and the 
trees used repeat the character of the lines of 
the building, Mark the rose uiblai ice of cypress 
trees grown in the Taj Mahal with the four 
coliunuar towers. Formal planting is particu- 
cularly suitable for bnildings in cities. In 
cities lilies are straight or rectangular and their 
primac3ss and uimaturalness must be repeated 
in the ga.rdon of the house* by symmetrica! 
arrangement of the trees and shrubs, aiifi the 
use of trees and shrubs with regular shape. 
In some cases where tlie crowns (if trees and 
shrubs are not naturally regular, the desired 
result can be achieved by clipping and ]n:miing. 
In formal type of design the walks, hedges, 
walls or bedding are considered as line-divisions. 
The line being the dominant factor in the 
disposition of the area, more attention is paid 
to the arrangement of the material than to its 
character. 

Informal planting is very suitable for houses 
in our Himalayan belt and in some parts of 
the Deccan plateau. In this type of planting, 
the balance is asymmetrical and is a matter of 
gradual appreciation. In fact jin informal type 
of planting com])ines a number of independent 
balances which form a unity. Its beauties 
and subtleties are gradually unfolded and not 
thrust all of a sudclen before the gaze of the 
onlooker. The Japanese garden is a typical 
iu>stance of informal planting. The horticul- 
tural element preponderates in this type of 
planting. Free use is made of shrubs'^ which 
are placed at unequal distances individually or 
in groups. Trees are selected for their indivi- 
dual value — rbeauty of the colour of flowers, 
their perfume or the charm of their foUage or 
twisted shapes of their branches. 
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PYRAMIDAL MOUNTAINS OF HIMALAYAS & TREES WITH ELONGATED -GLOBOSE CROWNS 


CYPRESS 


DEODAR 


VOLCANIC ROCKS OF JAPAN & TWISTED CRYPTOMERIAS 


ROLLING DOWNS OF ENGLAND & SEMI6L0806E CROWN OF TREES 


MOLLY 


MAPLE 


CHESTNUT 


APPLE 


FLAT PLAINS OF NORTHERN INDIA & TREES WITH UMBRELLA OR A SUB-UMBRELLA-UKE CROWN 


MANGO 


N££M, 


BANYAN 


GUI MomP:, 


AOAPTATIQH OP TRp-FORM TO TOI^OORAPHY 
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FEEDING OF FARM ANIMALS 
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T TNDEEFEEDING impairs tlie heaM of 
I I animals, whereas overfeeding strains tlie 
animal system and is wasteful. There- 
fore in order to feed the farm animals adequately 
and economically it is essential that the ration 
of the farm animals should he regulated both 
in quality and quantity. This entails the use 
of properly balanced rations by which the 
animal is supplied in its daily diet with the 
proper amount of all the food constituents 
necessary to ensure a steady production of 
weight in the case of young growing animals, 
milk in the case of milch cattle, energy in the 
case of working animals, and to ensure a state 
of maintenance when happen to be dry or 
doing no work 

Constituents oj foodstuffs 

The important constituents of food-stuifs 
are proteins (meat-like substances), fats (fatty 
and oily substances), carbohydrates (starchy 
and sugary substances), mineral matter and 
vitamins. Proteins play a double role and 
must necessarily be adequately provided in the 
ration. They are essential for growth, for 
repairing wear and tear of the tissues and for 
the production of milk and, in common with 
fats and carbohydrates, on oxidation in the 
animal system supply energy for work, keep 
the animal warm and when fed in excess of the 
requirement fatten the animal. Mineral matter 
IS chiefly concerned in the making of the 
skeleton. Vitamins though required in extreme- 
ly small quantities are absolutely essential 
and play a unique role in regulating the life 
processes. In their absence animals inspite of 
getting other nutrients in adequate quantities 
suffer from deficiency diseases such as poor 
growth, rickets, deformed bones and teeth, etc. 

Digestible proteins and nutrients 

Foodstuffs rich in proteins are legumes, oil- 
seeds and oilcakes, in fats oilseed and oil- 
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cakes, in carbohydratevS cereals, and in vitamins 
green growing parts of plants. The animal 
utilizes only such amounts of the food consti- 
tuents as it is capable of digesting from a food- 
stuff. The amounts digested are determined 
by conducting digestibility trials and for easy 
computation of rations the nutritive value of 
a foodstuff is expressed in two terms (a) diges- 
tible protein and (b) total digestible nutriejit-s. 
Total digestible nutrients are calculated by 
adding up the digestible protein, the digestible 
carbohydrate and 2:|^ times the <ligestible fat, 
and, as the name implies, this term represents 
the value of a foodstuff for all purposes. It 
also forms a useful basis for purchasijig concen- 
trates as their market price does not necessarily 
vary according to their nutritive value on 
account of which it may be necessary at times 
to choose one foodstuff in preference to another. 

The requirements given in this note both for 
maintenance and production of different classes 
of animals are those computed at Lyali])ur ami 
the figures along with the feeding values of 
various feeding stuffs are given in Tables I, II 
and III. By the help of these tables one can 
easily compute balanced rations. It should 
be kept in mind that the ration should be made 
w4.p of feeds of a suitable nature llgr a particular 
class of animals, should be palatable and 
should contain sufflcient dry matter to satisfy 
the appetite of the animals. Further, it sliouid 
be as cheap as possiWe. There should be a 
sufficient supply of necessary minerals atid 
vitamins in the daily diet in order to ensure 
normal growth and good production. When 
a ration is made from a variety of foodstuffs 
containing sufficient green fodder, there is little 
chance of vitamins running short. 
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Table I 

Requirements for maintenance and ‘production 


Maintenance 


For each pound 
of milk produced 


Total Digesti- Total Digesti- 
digesti- ble digesti- ble 
ble protein ble protein 
nutrients in lb, nutrients in lb. 


Cow' ill milk body 
weight (SOO ib. or 
390 sr.) 

in ib. 

62 

0-46 

in lb. 

0*36 0-048 

Buffalo in milk body 
weiglit (1,400 lb. or 
075 sr.) 

12*2 

1-00 

0*48 0*006 

Working bullock 

body weight (1,0001b. 

or 488 sr.) 

7*0 

0-57 

For ploughing one 
acre a day' and 
maintenance 
9*0-0*5 O-oS-O-OO 


1“ calonla- 

tt Cl b} the following formula : 

. kiciie s X length in inches 


Body weight in 
Beers 


(ii) one pound should be taken as half 


a Beer, 


Table II 

Feeding values of some Punjab feeds {concentrates) 


Name of the feed 


Total diges- 
tible nutri- 
ents per 
1001b. of 
the feed in 


Digestible 
protein per 
100 lb. of 
the feed in 
lb. 


Groundnut cake 79 • 1 

Linseed cake 82 * 6 

Sarsoncake 81-6 

Taramira (iSike 85* 6 

M cake 94 . *0 

Tom cake 74* 0 

Grams and their by-products 


Arha) 

Bajra 

Chari 

Barley 

Gram 

Guara 

Maize 

Malri 

Moth, 

Oats 
Ratvan 
Bice bran 
Wheat 
Wheat bran 
Wheat mamni 


67*7 
54*3 
73-7 
70^8 
79-6 
72 
70 
68 
72 
66 
62 
62 
84 
70-8 
54*9 


■8 

5 

'7 

',3 

9 

3 

9 

0 


3M 

23*6 

25*7 

29*0 

38*3 

30*5 

13*1 

4-9 

6*4 

6*7 

12*4 

28*8 

5*4 

18*4 

17*4 

4*5 

18*6 

8*2 

5*8 

8*9 

6*5 


Table III 

Feeding mines qf s^ne Punjab feeds {Roughages) 


Name of the feed 


Total diges- 
tible nutri- 
ents per 
100 Ib. of the 
feed in Ib. 


Digestible 
protein per 
100 Ib. of 
the feed 
in Ib. 


Oilseed 

Cotton seed {Desi) 
Cotton seed 4F 
Cotton seed 43F 
Cotton seed 28t)F 
Cotton seed 289F 
Linseed 
Sarson seed 
Soy bean 


Cotton seed cake 
(Undecorticated) 


8*0 

10*5 

13*7 

12*5 

11*6 

14*8 

19*8 

34*7 


18*0 


Straw and hay 
Berseem hay 
Jowar hay 
Maize hay 
Oat hay 

Bice straw 

Wheat bhusa 
Dry grasses 
Anjan grass 
Ambala , „ 
Dalhousie ,, 

Dub 

Terozepur „ 


50-0 

43- 0 

44- 0 
62‘1 

39-0 

45- 0 

34-6 

29-4 

29-9 


36 

32 


9-0 

1-7 

2‘7 

1- 7 

• . Non-inain- 
tenauce 
do. 

3- 0 

2- 3 

0'6 NoUr 
■ maintfflQaaoB 

4- 9 


73- 0 
70-6 
89-0 
82-9 

74- 2^ 
108-8 
104-8 

76-7 


72-5 
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Y TNDBRFEEDING impairs the health of cakes, in carbohydrates eereals, and in vitamins 
I I animals, whereas overfeeding strains the green growing parts of plants. The animal 
\mJ animal system and is wasteful. There- utilizes only such amounts of the food consti- 
fore in order to feed the farm animals adequately tuents as it is capable of digesting from a food- 
and economically it is essential that the ration stuff. The amounts digested are determined 
of the farm animals should be regulated both by conducting digestibility trials and for easy 
in quality and quantity. This entails the use computation of rations the nutritive value of 
of properly balanced rations by which the a foodstuff is expressed in two terms (a) diges- 
animal is supplied in its daily diet with the tible protein and (b) total digestibie nutrients, 
proper amount of all the food constituents Total digestible nutrients are calculated by 
necessary to ensure a steady production of ad^ng up the digestible protein, the digestiW^^ 
weight in the case of young growing animals, carbohydrate and 2;| times the digestible fat, 
milk in the ease of milch cattle, energy in the and, as the name implies, this term represents 
case of working animals, and to ensure a state the value of a foodstuff for all piirpovses. It 
of maintenance when happen to be dry , or also forms a useful basis for piirchaBmg coneen- 
doingno work. trates as their market price does not neeossariiy 

vary acGording to their nutritive value on 
Constituents of foodstuffs account of which it may be necessary at times 

The important constituents of food-stuffs choose one foodstuff in preference to another, 
are proteins (meat-like substances), fats (fattv requirements given in this note both for 

and oily substances), carbohydrates (starchv diffi^rent classes 

and sugary substances), mineral matter and animals are those computed at Lyailpur and 
vitamins. Proteins play a double role and along with the feeding values of 

must necessarily be adequately provided in the various feeding stuffs are given in Tables I, II 
ration. They are essential for growth, for 

repairing wear and tear of the tissues and for ^Q-sily compute balanced rations. It should 
the production of milk and, in common with ration should be made 

fats and carbohydrates, on oxidation in the of feeds of a suitable nature for a 
animal system supply energy for work, keep 
the animal warm and when fed in excess of the 
requirement fatten the animal. Mineral matter 
is chiefly concerned in the making of the 
skeleton. Vitamins though required in extreme- 
ly small quantities are absolutely essential 
and play a unique role in regulating the life 
processes. In their absence animals inspite of 
getting other nutrients in adequate quantities 
suffer from deficiency diseases such as poor 
growth, rickets, deformed bones and teeth, etc. 

Digestible proteins and nutrients 

Foodstuffs rich in proteins are legumes, oil- 
seeds and oilcakes, in fats oilseed and oil 
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Class or animals, snoula oe palatable and 
should contain sufficient dry matter to satisfy 
the appetite of the animals. Further, it should 
be as cheap as possible. There Bhoiiid be a 
sufficient supply of necessary minerals and 
vitamins in the daily diet in order to ensure 
normal growth and good production. When 
a ration is made from a variety of foodstuffs 
containing sufficient green fodder, there is little 
chance of vitamins running short* 
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Total diges- Digestible 


Name of the feed 


tible nutri- px'otein per 


ents per 
100 lb. of 
the feed in 
lb. 


100 lb. of 
the feed in 
lb. 


Table I 

Requirements for nmintenance and prodiiGtion 


For each pound 
Maintenance of milk produced 


Cow in milk body 
weight (800 lb. or 
390 8i\) 


Buffalo in milk body 
weight (1,400 lb. or 
075 sr.) 


Total 

Digesti- 

Total 

Digesti- 

digest!- 

ble 

digesti- 

ble 

ble 

protein 

ble 

protein 

nutrients 
in lb. 

in ib. 

nutrients 
in lb. 

in ib. 

6-2 

0-46 

0-36 

0-048 

12-2 

l-0l> 

0-48 



Working bullock 
body weight (1,000 lb. 
or 48S sr.) 


For ploughing one 
acre a day and 
maintenance 

7*0 0-57 0'0-9-5 0-58-0*00 


Note (i) Approximate body weight can be calcula- 
ted by the following formula : 

Body weight in _ Girth in inche s X kngdi in inches 
seers ' 9 ' 


Groundnut cake 

79-1 

3M 

Linseed eake 

82-6 

23-6 

Sarson cake 

81-6 

25*7 

Taramira cake 

85-6 

29-0 

Til cake 

94-0 

38-3 

Toria cake 

74-0 

30-5 

9rains and their by-products 


Arhar 

67-7 

13-1 

Bajra 

54*3 

4*9 

Chari 

73-7 

6-4 

Barley 

70-8 

6-7 

Gram 

79-6 

12-4 

Guam 

72-8 

28-8 

Maize 

70-5 

5-4 

Matri 

68-7 

18*4 

Moth 

72-3'^- 

17-4 

Oats 

60-9 

4-5 

Rmvmi 

62-3 

18-6 

Rice bran 

62-9 

8-2 

Wheat 

84*0 

5*8 

Wheat bran 

70*8 

8*9 

Wheat mamni 

54-9 

6'5 


(ii) one pound should be taken as half a seer. 


Table II 

Feeding values of some Punjab feeds (concentrates) 


Table III 

Feeding values of some Punjab feeds (Roughages) 


Total diges- 


Name of the feed 


Total diges- Digestible 
tible nutri- protein per 


Name of the feed 


ents per 100 lb. of 


tibie nutri- 
ents per 
100 Ib, of the 
feed in Ib. 


Digestible 
protein per 
100 lb. of 
the feed 
in lb. 


100 Ib, of the feed in 


the feed in 
lb. 


Straw mid hay 
Berseem hay 
Jowar hay 


Oilseed 

Cotton seed (Desi) 

73-0 

8-0 

Oat hay 

52-1 

M 1 

1-7 

Cotton seed 4F 

70-6 

10-5 

Rice straw 

39-0 

.. Non-main- 

Cotton seed iSF 

89-0 

13-7 



tenance 

Cotton seed 28f}F 

82-9 

12-5 

Wheat bhusa 

45-0 

<3o> ,, 

Cotton seed 289F 

■ 74-t:L-?- 

11-6 

Dry grasses 



Linseed 

108-8 

14-8 

Anjan grass 

34-6 

3-0 

Sarson seed 

104-8 

19-8 

Ambala „ 

29-4 


Soy bean 

76-7 

34-7 

Dalhousie 

29-9 


Oilseed cahea 





' ■ matotenanoe " : , 

Cotton seed cake 



Dub „ 

36-4 


(Undecortioated) 

72-6 

18-0 , 

Ferozepur „ 

32-1 
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Total diges- 

Digestible 

Wheat bhusa 

8-50 lb. 

lb. 

3-82 

Ib. 

tible mitri- 

protein per 

Berseem green 

40-00 lb. 

4-00 

•88 

Name of the feed ents per 

100 ib. of 

Bran 

3-0 lb. 

2-12 

•27 

100 lb. of the 

the feed 

Bajra 

3-0 Ib. 

2-01 

•13 

feed in lb. 

in lb. 

Total 

11-95 

1-28 


Janeva grass 

Jhelum ,5 

Julluadur „ 
Jtitogli „ 

Kasauli „ 

Lahore „ 

Murree „ 

Masai „ 

Eawalpindi,, 
Sialkot . „ 

Greenfodders 
Bajra 
Barley 

Eerseera , , 

Elephani) or Napier 


, , Non-mam- 
tenance 
1’6 do. 

0*8 do. 

0*6 do. 

0-7 do. 

1*4 do. 

0*6 do. 

0*4 do. 


(fmm } ^ 

Guinea ^ass-*^ 

Jowar or chari 

Maize 

Oats 

Senji 

Sudan grass 
Sugarcane (katha) 

Sugarcane (tops) 
Sun flower 
Turnip leaves 


0*6 

2*4 

0*8 

0*8 

1*0 

1*2 

2*7 

0*4 

. . Non-inaiu- 
tenance 
0*4 
1*8 
1*2 


From data given in Tables I, II and III, it 
is now easy to compute rations for different 
types of animals and a few examples of balanced 
lationa axe given below as illustrations : 

I. Ration for a cow of 800 lb, body weight and 
gwing M'O lb, of milk 

Total Digestible 
digestible protein 
nutrient 


Maintenance 



lb. 

lb. 


6-20 

•46 

of milk 

5-76 

•76 

Total 

11-96 

1-22 


|v 


11. Ration for a bullock of IfiOQ lb. body weight 
and ploughing one acre a day ivlth the desi 2>lough 

Total DigeS" 
digestible tible 
nutrients protein 

Eequirements for work 

and maintenance 9*0"9*5 lb. 0*58“0'60 lb. 


Wheat bhusa ■ 

10 lb. 

lb. 

4-5 

lb. 

Maize green 

16 lb. 

2-4 

0-16 

Gram 

2 lb. 

1-6 

0-25 

Cotton seed cake 

1-0 lb. 

0-7 

0-18 


Total 

9-2 

0*59 


IIL Ration for a buffalo of 1^400 lb. body weight 
and giving 20 lb. of milk 

■ •Total Digestible 
digestible protein 
nutrients 

Ib. lb. 

Maintenance requirements 12*2 1 * 06 

Eequirements for 20 lb. of milk 9*6 1*32 

^ - 2*38 ' 


Wheat bhusa 
Berseem green 


Gram 2 lb. 

Toria Cake 1 lb. 

Bran 1 lb. 

Cotton seed (43F) 4 lb. 


Total 21*60 2*51 

One must not look upon these standards as 
a hard and fast rule to be followed at all times 
but only as a guide with reference to the parti- 
cular feeds available and the kind of animals 
to be fed. 

Dry matter per cent in dry roughages and 
concentrates should be taken 90 per cent and 
in green fodder 20 to 25 per cetxt according to 
the stage of the fodder at which it is cut. 


SOILS OF INDIA AND SOIL SURVEY 

S. P. .Raychaudhurt, D.So., F.RJ,C. 

Soil Suwey Officer ^ Imperial Agricultural Research Institute^ New Delhi 


T he objects of tbe soil survey are (i) to 
classify the soils according to their charac- 
teristics, (ii) to show their distribution on 
maps, and (iii) to describe their characteristics 
particularly in reference to the growth of various 
crops and plants. The ultimate purpose is to 
provide accurate soil maps, which would show 
the location and extent of the various kinds of 
soil. 

So far in India, soil survey has not been 
carried out on any systematic or planned basis. 
The scattered work that has so far been carried 
out may be divided into four broad categories : 

1. Soil classification from geological point of 
view : In this system the soils arc grouped 
according to the geological character of the 
rocks which underlie the soil. 

2. Land assessment classification : This 
system has been used mainly by Settlement 
Officers and is based on the suitability of soils 
for certain crops under local conditions. The 
main factors which govern such a system of 
classification are the texture, colour, avail- 
ability of water and yield of crops. 

• 3. Soil classification from physico-chemical 
properties of surface samples : The classification 
is based maijily on the contents of nitrogen, 
phosphorus and potassium useful to plants, 
i.e. on the nutrient status, lime content and 
the mechanical composition of surface soils and 
subsoils. Such clas>sifiGations are in the nature 
of soil reconnaissance and have been generally 
carried out from an agronomic point of view. 

4. The genetic classification : In this system 
soils are divided into groups depending on their 
origin and development. The soil profile is 
taken as the basis of study. Such studies have 
been carried out mainly in connection with 
irrigation or afforestation projects and in one 
or two instances for agronomic purposes. 

All these investigations which have been so 
far carried out in India are rather scanty, 
considering the vast area of the country and, 
besides, most of these surveys have not been 
carried out by standardized methods. 

Soil map of India 

No accurate soil map of India is available so 
far. Such a map can be drawn only by the 


coordinated efforts of a large number of soil 
workers distributed all over the country working 
for a long time. It is recognized that such a 
type of survey will entail a heavy expenditure 
and will require a very long time, oven if the 
coordinate activities of soil scientists all over 
India were marshalled. It is, however, a very 
fundamental work which should be taken in 
hand as early as possible. In the first instance 
it involves provision for the training of men 
in methods of soil- survey and thus creating a 
nucleus of soil surveyors which will develop 
the principles on which the ultimate soil survey 
will be carried out. 

Classification of Indian soils 

The soils of India may be broadly divided 
into the following classes : 

1. Red soils including red loams, yellow- 
earths, etc. 

2. Laterite and lateritic soils, 

3. Black soils of varying types, including the 
tyx^ical black cotton soils or regiirs. 

4. The so-called aiimdal soils including 
deltaic alluvium, coastal alluvium and inland 
alluvium. The group is an ill-defined one the 
actual classification of which will depend on 
an elaborate study. 

5. Mountain and hill soils. 

6. Arid or desert soils. 

7. Saline and alkaline soils. 

8. Peaty and otlier organic soils. 

Of the above classes of soils, the most exten- 
sive are (1) the red soils, (2) the laterite soils, 
(3) the black soils, and (4) the so-called alluvial 
soils. A brief account of the occurrences and 
properties of these four extensive classes is 
given below. 

Red soils 

The main features of the red soils, besides 
their being of a lighter texture and porous and 
friable structure, are (i) the absence of lime 
hankar and free carbonates, and (ii) the usual pre- 
sence of soluble salts in a small quantity usually 
not exceeding 0*05 per cent. These soils cover 
almost the whole of the Peninsular India 
outside the area of the Deccan trap and of the 
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Total diges- 

Digestible 

Wheat bhusa 

8-50 lb. 

lb. Ib. 

3-82 

tible nutri- 

protein per 

Berseem green 

40 -(X) lb. 

4-00 -88 

Name of the feed ents per 

100 lb. of 

Bran 

3*0 lb. 

2-12 -27 

100 lb. of the 

the feed 

Bajra 

3-0 lb. 

2-01 -13 

feed in ib. 

in lb. 

Total 

11 -95 1’28 


. . Non-main- 
tenance 
1*6 do. 

0*8 do. 

0v6 do. 

0*7 do. 

1-4 do. 

0*6 do. 

0*4 do. 

0*8 do. 


Jaiieva grass 

Jiielum ,5 

Jnllmidur „ 
Jutogh „ 

Kasauii „ 

Lahore „ 

Murree „ 

Musai „ 

Eawalpindi,, 
Sialkot . ,s 
Gree?i fodders 
Bajra 
Barley 
Berseem 

Elephant or Napier 
grass 

^ara ) ^ 

Guinea ^ass-^' 

Jowar or chari 

Maize 

Oats 

Senji 

Sudan grass 
Sugarcane (katha) 

Sugarcane (tops) 
Sun flower 
Turnip leaves 


from data given in Tables I, 11 and III, it 
is now easy to compute rations for different 
types of animals and a few examples of balanced 
rations are given below as illustrations : 

I. Bation for a cow of 800 lb. body weight and 
giving 16'0 Ik of milk 

Total Digestible 
digestible protein 
nutrient 


Non-inain- 

tenance 



lb. 

lb. 

Maintenance 

6-20 

■46 

for producing 16*0 ib, of milk 

6-76 

•76 

Total 

U'96 

1*22 




11 . Ration for a bnMock if 1^000 !h, hotly weigh I 
and ploughing one acre a day with the desi plough 


Eequirements for work 
and maintenance 


Total 

digestilile 

nutrients 


Diges- 

tible 

protein 


9-0-9*5 lb. 0*58-0*60 Ib. 




ib. 

lb. 

Wheat bhusa 

10 lb. 

4-5 


Maize green 

16 lb. 

2-4 

0-ifi 

Gram 

2 lb. 

1-6 

0-25 

Cotton seed cake 

1-0 lb. 

0-7 

0-18 


Total 

9-2 

0-59 


III. Ration for a buffalo of fiflO Ik body weight 
and gimig 20 Ik of milk 

Total Digestible 
digestible protcun 
initrieiits 




lb. 

!b. 

Main teua nee req uirenieiits 

12-2 

1-00 

Eeqniremejits for 20 lb. of milk 

9-6 

1-32 


Total 

21-8 

2-38 



lb. 

ib. 

Wheat bhusa 

20 Ib. 

9'0 


Berseem gree.n 

60 lb. 

6-0 

1-k 

Gram 

2 lb. 

1-60 

0-25 

Toria Cake 

1 lb. 

l)-74 

0-30 

Bran 

1 Ib. 

0-7u 

0-09 

Cotton seed (43F) 

4 lb. 

3 SO 

0-55 


Total 

21-00 

2-51 


One must not look upon these' standards as 
a hard and fast rule to be follow^ed at all times 
but only as a guide with reference to the parti- 
cular feeds available and the kind of aninmls 

to be fed. 

Dry matter per cent in dry roughages and 
wncentrates should be taken 90 per cent and 
in green fodder 20 to 25 per cent according to 
the stage of the fodder at which it is cut* 




SOILS OF INDIA AND SOIL SURVEY 

S. P. Rayghaudhurt, D.Sc., F.R.LC. ■. ■ 

Soil Survey Officer, Imperial AgneuUural Research InMitute, New Delhi 


T he objects of tlie soil survey are (i) to 
classify the soils according to their charac- 
teristics, (ii) to show their distribution on 
maps, and (iii) to describe their characteristics 
particularly in reference to the growth of various 
crops and plants. The ultimate purpose is /to 
provide accurate soil maps, which would show 
the location and "extent of the various kinds of 
" 'Soil.'" 

, So far ill Tiidia, soil survey has not, been 
carried out on .any systematic , or planned basis. 
The scattered work that has so - far been carried' 
out may be d,ivided, into fourbruad categories: 
^1. Soil clmsifimUon from geoloyicrtl -point of 
view: In this system the soils mre grouped 
according to the geological character of the 
rocks which underlie the soil. 

2. Land msessment classificatmi : This 
system has been used mainly by Settlement 
Officers and is based on the suitability of soils 
for ^ certain crops under local conditions. The 
main factors which govern such a system of 
classification are the texture, colour, avail- 
ability of water and yield of crops, . ^ 

■ 3. Soil ckissification from phjsioo-chemieal 
properties of surface samples: The classification 
is based mainly on the contents of nitrogen, 
phosphorus and potassium' useful to plants, 
i,e,."on the.^ nutrient , status, lime content and 
the niechanical, .composition of surface' soils and' 
subsoils. Such classifications are in the nature 
of soil reconnaissance and have been generally 
carried out froni an agronomic point of view.* 
4, The gmeth classification : In this system 
soils are divided into groups depending on tlicir 
origin and development. The soil profile is 
taken as the basis of study. Such studies have 
betm carried out mainly iu comiectioo with 
irrigation or afforestation projects ami in one 
or two instances for agronomic purposes. 

All these iiivestigatious which have been so 
far carried out in India are rather scanty, 
considering the vast area of the country and, 
besides, most of these surveys have not been 
carried out by standardized methods. 

Soil map of India 

No accurate soil map of India is available so 
far. Such a map can be drawn only by the 


coordinated efforts of a large number of soil 
workers distributed all over the country working 
for a long time. It is recognized that such a 
type of survey will entail alieavy expenditure 
.and will require a very long time, even if the 
coordinate activities of soil scientists all over 
India were inarshailed. It is, however, a very 
fund,amental work which should be taken in 
hand as early as possible. In the first instance 
it, involves provision for the training of men 
in 'methods of soil. survey and thus creating a 
iiucleiis of soil surveyors which will develop 
the principles on which the ultimate soil survey 
will be carried out. 

Vimsificatmn of Indian soils 

The soils of India may be broadly divided 
into the following classes : 

1. Red soils including red loams, yellow 
'earths, etc. '■ ■■ 

■2. 'La terite and lateritic soils. ' 

3. RIaek soils, of var}nng types, including the 
typical black cotton soils or regiirs. 

4. ^ The so-called alluvial soils including 
deioaic alluvium, coastal alluvium and inland 
alluvium. The group is an ill-defined one the 
actual classification of which will depend on 
an elaborate study. 

5. Mountain and hill soils, 

' 6. ■ Arid or desert soils. ■ . .. 

7. Saline and alkaline soils, 

8. ^ Peaty and other organic soils. 

^ Oi the above classes of soils, the most exten- 
sive are {]) thejed soils, (2) the kterite soils, 
(3) the . black soils^. ■ and (4) the so-called alluvial 
soils. A brief account of the occurrences and 
pmperties of these four extensive classes is 
given below. 

Med soils 

^ The main features of the red soils, besides 
their being of a lighter texture and porous and 
friable structure, are (i) the absence of lime 
Mnkm and free carbonates, and (ii) the usual pre- 
sence of soluble salts in a small quantity usually 
not exceeding 0*05 per cent. These soils cover 
almost the whole of the Peninsular India 
outside the area of the Deccan trap and of the 
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narrow atrip of coastal alluvium. In fact the red 
soils comprise practically the whole of Madras, 
Mysore, south-east Bombay, east of Hyderabad 
State and a tract running along the eastern 
part of the Central Provinces to -Chota Nag- 
pur and Orissa. In the north the red soil area 
extends into and includes the greater part 
of the Santal Parganas in Bihar, the Birbhum 
district of Bengal, the Mirzapur, Jhansi and 
Hamirpur districts of the United Provinces, 
the Baghelkhand Agency of Central India, 
the Aravallis and the eastern half of Rajputana. 
Throughout this range, the red soils differ 
greatly in depth and fertility which under 
irrigation produce a large variety of crops. 
These sods are generally deficient in nitrogen, 
phosphoric acid, humus and lime. The clay 
fraction of the red soil is rich in kaolinitic type 
ofminerals.- 

Laterite and lateritic soils ' 

Laterite is a formation peculiar to' India 
and some other tropical countries, with inter- 
mittently moist climate. It is characterized by 
compact to vesicular rock composed essentially 
of a mixture of the hydrated oxides of alu- 
minium and iron with small amounts of oxides 
of manganese and titanium, etc. It is derived 
from the atmospheric weathering of several 
types of rocks under monsoon conditions of 
alternating dry and wet periods. It is specially 
well-developed on the summits of hills of the 
Deccan, the Central India, the Central Province.s, 
and of the Rajmahal and the Eastern Ghats, 
and certain parts of Orissa, Bombay, Malabar 
and Assam. The soils are defioient'in potash, 
jmosphoric acid and lime. On the higher levels 
these soils are exceedingly thin and gravelly 
but on the lower levels and in the valleys they 
consist of heavy loams and clays and produce 
good crops particularly rice. 

Black soils 

"The main features of the black soils are 
that (i) their depth varies from one to two or 
as sometimes happens, to several feet, (ii) they 
are loamy to clayey in texture, (iii) they crack 
eavily in summer, the cracks reaching upto 

more than three or four feet in depth especially 

in the case of heavy clays, and (iv) lime kanhir 
zone and free carbonates (mostly calcium 
carbonate) mixed with the soil are present at 
some depths. These soils are generally rich 
in_ montmorillonitio and beidellitic group of 
minerals. Those may be grouped as tropical 


black earth or tropical tschernosems. These 
soils are generally' suitable for the cultiva- 
tion of cotton and extend over the greater part 

of the Bombay Presidency and also to Kathiawar, 

Berar, the western parts of the Central Pro- 
vinces, Central India and Hyderabad and some 
parts of the Madras Pre.sidency including the 
districts of Ramnad and Tinnevelly." The 
soils _are_generally deficient in nitrogen, phos- 
phoric acid and organic matter, but potash and 
lime are usually sufficient. They are generally 
felt to be unsuitable for irrigation but investiga'- 
tions carried out by the Sladras Government 
m connection with the Tungabhacira Project 
and those by tbe Hyderabad Government in 
connection with the Nizamsagar Project show 
that these soils may be irrigated without any 
deterioration if irrigation be carried out on 
sound lines. 

Alluvial soils 

The alluvial soils are distributed mainly in 
the northern, north-western and north-eastern 
parts of India including the provinces of Sind, 
Punjab, the United Provinces, Bihar, Bengal 
and parts of Assam and Orissa and also in the 
coastal regions of southern India including the 
areas of the mouths of the rivers, at which 
places they are known as the deltaic alluvium. 
From agricultural point of view these soils arci 
the most important and most fertile amongst 
ail the Indian soils. The whole of the Inlo- 
comprised in this area of 
oOOjOOO sq. miles. The soils are deficient in 
phosphoric acid, nitrogen and humus but not 
generally m potash and lime. They produce 
a wide variety of crops, including rice, wheat 

and' Assam the 
alluvial soil has been subdivided into two 
classes, viz. old and new alluvium which are 
however mauily geological groupings. The 

n ‘Jefi^ient in 

nitrogen, besides being deficient in phosphoric 
acid, lime and humus. ^ 
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features. In snch cases, besides tlie examina- Por a vast country like India a preliminary 
tion of the morphological features, a simul- rapid reconnaissance survey will be useful 
taneous determination of the chemical consti- followed by detailed planning for surveys in 
tuents present in the soils at different horizons the different provinces and States. As far as 
together with the determination of correspond- possible, attempt should be made to classify 
physical properties is necessary. Indian soils into World Groups, Series and 

Soil survey has been highly advanced in Types. 

Russia, America, England, Australia and other 

countries. The fundamental point wMch has Soil survey from the point of view of land 
been recognized everj^where is that for proper utilization survey 

survey the observations are to be carried out The application of the results of soil survey 

mainly in the field to be supplemented by to the problems of practical agriculture is 
■* measurements in the laboratory where necessary, frequently made through the intermediate step of 
It_ should be realized that there are many some sort of land classification. A soil map, 
possible systems of soil classification each of if properly prepared, becomes the basis on 
which has a value for a particular limited which the plan of land use is built up. For 
purpose. Thus the earlier classification of soils any sound project of land utilization, soil 
based on the texture would be quite adequate survey should be folio w'ed by investigation along 
for practical purposes for a limited area. There certain lines involving other agricultural 
was a serious defect in this earlier system in agencies, such as (i) the study of climate, 
that attention w-as restricted to the surface soil (ii) the investigation of agricultural problems 
only. In the modern American system of of the area, (iii) studies in agricultural economics, 
classification which is a modification of the and (iv) the determiilation of potential land use. 
Russian system, .soils have been divided into In America four major classes and one mis- 
World Orders into Pedocals ’ and ‘ Pedalfers ’ eellaneous class are employed in mapping types 
according as to Tivhether there is calcium earbo- of land use as follows (i) cultivated land, 
nate accumulation in the profile or not. These (ii) pasture and grassland, (iii) woodland. 
World Orders are divided into Groups, Sub- (iv) idle land, and (v) urban areas, home sites, 
groups according to temperature, latitude etc. Two major types of land conservation 
and rainlall. The Groups, Sub-groups are again surveys are employed, viz. detailed and re- 
arranged into different categories based on connaissance, and the physical facts determined 
profile characteristics. Soils with similar profile by the laud conservation surve}’ can be evalua- 
derived from similar material under similar ted in terms of land use capability, which 
conditions of development are conveniently is determined by the knowledge of the soil 
grouped together as Series which in America types. 

are named after the localities w’here they were It must be recognized that the productivity 
first studied. A. Series is further sub-divided of a soil is the result of management practice! 
according to textural variations and the Some soils need only to be ploughed and culti- 
textural distinctions are known ns Types. In vated to produce 'good yields. Others may 
England the Series system has been adopted respond little to such simple operations, yet 
with some adjustment. In the soil survey of with more intensive practices like fertilization, 
Wales it has, however, been found convenient liming, terracing, drainage or irrigation, or 
to make a preliminary classification into ‘Suites’ some combination of these, high yields of good 
intermediate between World Group and Series, quality may be obtained. Proper soil manage- 
The soils of a Suite are further divided into ment with the units of soil classification and 
Series according to the mode of development as soil maps should form the basis of any planning 
reilccted in the profile. of land utilization. 




A MEASURE FOR REDUCING DAMAGE TO COTTON BY 

JASSIDS 

E. K Dastub * ' 

Plant Physiologist, Indian Central Cotton Committee, Bomhau 


T he pliYsiologicai trouble known as timh 
or bad opening of bolls in the Punjab- 
American cottons can be . successfuilv 
averted by sliifting tlie sowings of tbe cotton 
from tile montii of May to tbe month of June. 
The beneficial effect of this practice lias now 
been established and the damage from tirah 
has been minimized on those farms where the 
sowings of cotton are now done according to 
the recommendations! made by the Depart- 
ment of Agriculture, Punjab. Though late 
sowings of cotton are suited to the soil and 
climatic conditions prevailing in the Punjab, 
they are not quite immune’ to some of the 
biotic factors. The greatest enemy of the 
June-sown crop is the small green wedge- 
shaped insect known as Jassid and popularly 
called Tela. In certain years when the weather 
IS humid and warm, it appears in large numbers 
m the months of August and September. The 
danger from Jassid is more frequent in the 
central parts than in the south-western parts 
of fche Punjab, The intensity of attack depends 
upon a variety of factors. The June-sown crop 
being tender and succulent at the time when 
the pest usually appears is more severely 
damaged than the May-sown crop. The 
susceptibie strains like 
289FJK26 and 124F is greater than to the 
relatively resistant strains like 289F 143 

and 199F. ^ 

The worst Jassid year 

The year 1944 proved to be the worst Jassid 
year on record due to the abnormally heavy 
mms that fell in the months of J uiy and August. ^ 
ihe insect did maximum damage in the month ^ 
ot beptember in all the districts. The greatest ^ 
damage occurred to very late sown crops that ^ 
came on kalar or infertile lands due to suppres- « 
sion in growth. The damage was severe ^ 
because the attack synchronized with the ® 
fruiting phase. The leaves curled un and d 


Consequently there 
bearing and yield. 


a great rediicfcioii in 


Remedial measure 

Though Jassid 3 >ears are of rare 
in the Punjab, the insect rakes a he-. 
the crop whenever it appears in large 
Since late sowings had to be praei 
preventive measure against tirul% \ 
of more common occurrence in the c 
crops in the Punjab, attempts were 
early as 1940 to point out a suitaf? 
to^sa-ve the late-sown crop from thi? i 
this insect. 

Observations of plots urtder Jun 
in several field experifnents e<'md 
1940-1941, when Ja,ssids had ap])earei 
numbers in Lyallpur, Bargodha and 
meiy districts, showed one new firatiin 
unobserved. The Jmm-sown er<ip w 
covered the soil befjre the peat a.ppe 
iouml to be much h^ss damaged than 
which^ could not cover either im ac; 
delective stand or on aecumit of stipja 
vegetative growth on kalar or infeiti 
This observation suggested that spa« 
some relation with incidence of Jassi 
on the June-sown crop. The best m 
enable a late crop to cover the groun 
the insect generally appeared was to 
c ose. A simple replicated experinn 
theieforc, laid out at AiTinAnHimici 



1941-1942 

19 June 

4F 

16*79 

1942--1943 

21 June 

4F 

16*34 


289 F 1124 

13*79 

1943-1944 

19 June 

4F 

16*01 



L.8,S, 

13*26 


14*15 
14 '85 
8-85 
11*99 
10*25 


11*45 

8*84 

6*03 

8*18 

8*86 


8*03 

8*07 

3*97 

6*37 

7*08 


±0*84 
± 0*698 
± 0*698 
± 0*933 
± 0*933 


1-790 

1*417 

1*417 

1*894 

1*894 


Observations confirmed 
hi the Punjab : Tke abo\^e experiment was 
repeated in 1942-1943 season. In addition to 
4F, a liigblv Jassid-snsceptible variety 124F 
was included. The previous observations re- 
garding the relation of spacing and Jassid attack 
were eonfirnied and the yields were found to 
decline e, . the spaciiig became wider and wider. 
124F lower yields than 4F under all 

spacings on account of its greater susceptibility 
to Jassidsj and even 1| ft.Xl|- ft. spacing 
proved inadecpiate for this variety to counteract 
effectively J assid attack and give high yield. In 
the ye:U’ 19i3“1944 this experiment was conduc- 
ted ’ 4F and LM.S., the two commonly 
ciiltivaied varietircs in tlie Lyalipiir tract. The 
previous o!>servations were again conlirmed. 

Simi'ar experiments were laid out in the 
succeeding snnson at Lyallpur and Iqbalnagar 
{Montgouicry district). To ensure heavy Jassid 
infestation a hedge of host plants of lady’s- 
finger was grown around each replicate. Be- 
.sideSj 1944-1945 turned out to be the worst 
Jassid year on record. The close spacing 
stood the rigorous test very well. The yield 
results are given in Table IL It is noteworthy 
that the eilect of close spacing is more pro- 
nouiKied on 4F than on L.S'S., the latter 
being more spreading in habit. 

Table II 

EJfec i o f spmmg on field (1944 ^194 5) 

Yield of kapas under 
diiferent spacings 


tStation 

of Variety 

sowing 

£h| 

r«|. 

X 

«4-« 

1-4 

X 

45 

SM 

3 ft. x2 ft. 

Lyallpur 

19 June 4F 

17-40 14-05 

9*82 



16*90 14*72 

12*40 

Iqbalnagar 

29 June mF 

12*40 10*50 

5-35 

S. E. (Lyallpur) for spacing = 0*976 




S, E. (Iqbalnagar) 

= 1*324 





It is thus clear from the results of four years 
in succession that close spacing is a practical 
remedy against Jassid attack. Close spacing 
is a necessary complement to late sowdngs for 
higher yields. The increase in yield is due 
partly to reduction in Jassid attack and partly 
to the increased number of plants. The actual 
contribution of each source, however, cannot 
be separately assessed. 

In Sind and Central India : This important 
finding in the Punjab was tested by proper 
experiments in Sind and in Central India. A 
spacing experiment was laid out at Hyderabad 
(Sind) in the euTrent season. It consisted of 
four randomized blocks of three spacdng treat- 
ments, viz. 1 sq. ft. per plant, 3 sq. ft. pex plant 
and 6 sq. ft. per plant. It was also undertaken 
to study wdiether the mode of distribution of 
a given area around the plant exercised anv 
iniiuence on the efficient utilization of the space 
placed at its disposal Accordingly for each of 
the three spacing treatments three different 
designs of space distribution, vh, 1 : 1 (square), 
1 : 2 (rectangular) and 1 : 3 (rectangular) were 
kept. M4, a popular Sind variety, was sown 
on 6 June which marks the end of the sowdng 
season in this tract. 

Due to unusually heavy rains in July and 
August Jassids appeared in large numbers and 
attacked the crop under all sjiacings, but the 
attack was most severe on widely spaced 
plants. The attack declined in close spacing 
and the crop made a rapid recovery while 
widely spaced plants made little recovery as the 
attack persisted longer. The relative per- 
formance of the different spaciugs is shown in 
Table HI. 

Close spacing gave the maximum yields. It 
is evident that for yield under late sowings the 
manner of distribution of space plays a much 
smaller role than the plant population and 
1:2 ratio of space distribution should serve 
under practical conditions. 
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UASTXTE : A MEASUEE FOE EEDXTCIlSrO DAMAGE TO COTTON BY JASSIDS 


Table. I 

Effect of spacing on yield [Agricultural Farm, Lyallpur) 


Year 


Yields of kapas under different spacings in maunds per acre 

Bate , , — ^ — ^ — 

of Variety Standard 

sowing ‘ 1 ft, X 1 ft. i-|- ft. X l-J- ft. 2 ft. X 2 ft. 2|- ft. x 2| ft. error 


Critical 
difference 
5 per c eat 
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Table III 

Effect of spacing on yield in Hyderabad (Sind) 
in 1944-1945 


Mode of space 
distribution 

Yield of kapas under 
different spacings 
(maunds per acre) 

Mean 

1 sq. 
ft. per 
plant 

3 sq. 
ft. per 
plant 

6 sq. 
ft. per 
plant 

1 : 1 (Square) 

20-14 

13-58 

7-25 " 

13*66 

1:2 ( Rectangular) 

20-04 

12-84 

7*30 

13*39 

1:3 (Rectangular) 

18-88 

12-62 

5*32 

;i2*27'.^,' 

Mean 

19*69 

13-01 

6-62 


8. E. = 1-467 


Similar results were obtained in Central 
India under rain-fed conditions. 

Conclusion 

The effectiveness of close spacing in reducing 
damage from Jassids is not only of real practical 
value but is also of great scientific interest. 
Ibis observation is in contradiction to the 
pneral belief that a tkck crop would be liable 
to greater damage by insect pests than a tiin 
nevertheless a fact borne out by 
S parts of 

“oVwJS*" 

evS knowledge it is difficult to 

explain the mechanism by which a closelv 
spaced crop tends to withstand the attack of 

stme sown orthe 

same date succumbs to it. It is very likelv 
lifpl important role in the 

attack does not persist long in the closely 


spaced crop which more or less covers the soil 
by the time the insect appears. The above 
view is based on the following observations: 
(1) The insect is attracted to light and (2) under 
the shade of trees and hedges the attack is 
kss pronounced inspite of the thinness of leaves. 
Presumably, therefore, for want of sufficient 
light in close spacing the environments become, 
less favourable for the multiplication and attack 
or this insect. 

In order to obtain the best results from late 
sowing with close spacing it is necessary to 
conform to Jassid-resistant strains for Very 
late sowings. For example 289F IKSS and 
l^iF cannot be successfully grown after 15 
June m the Montgomery district and later 
sowings with these varieties in the Multan 
district are also exposed to damage of Jassid 
attack in years of exoeptionallv heavy rains. 
Under such conditions SSQFjdS should be 
preferred for very late sowings. Tall growing 
assid-resistant varieties sometimes suffer in 
yield under very late sowings on account of 
severe reduction in growth period. For such 
considerations 289F jdS should not be grown in 

the Lyallpur district after 15 June. ^ 

The need for propaganda for close spacing 
^ 1 ,^* 1 ,''^ greater than the need for late sowing 
which IS now coming into general practice! 

A zamindar requires to be educated for adopting 
closer and closer spacing as the sowings advance 
in A line. It would also be necessary to make 
suitable alterations in the drill used bv him 

fi ff to sow rows at 3 ft., 

t ft., 2 ft. and 1-^ ft. Furthermore, the recom- 
mendations with regard to optimum sowing 
periods and varieties for each district given in 

pSM® Department of Agriulture! 

Fuujab, should be adhered to. 



SOME OBSERVATIONS ON THE BIONOMICS AND CONTROL 
OF PEACH SHOOT BORER IN NORTH-WEST 
FRONTIER PROVINCE 

H. N. Batra, B.Sc.(Agrl), Assoc. I.A.R.I. 

and 

P..L. Eenjhen, M.Sc. (Hohs.) ,. ■ ■ 


T he North-West Erontier Province is very 
well-known for the excellence of fruits, 
especially peaches, the cultivation of 
which has received a great impetus due to 
increase in civil and army consumption. Obser- 
vations, however, show that the Buprestid borer 
{SphemjMra lafertei) is proving' very harmful 
and it is likely that, if not '.brought under 
control, it may. ill the near future paralyse- 
the peach industry of the province. It was 
recorded in 1938 as a minor pest at Tarnab 
and its environs. It has by now established 
itself as a serious pest of peach throughout the 
North-West Frontier Province. 

Distribution 

In North-West Frontier Province N. lafertei 
is present in Hazara, Mardan, Peshawar, Kohat, 
Bannii and Kurriim Valley (Parachinar). It 
is also very common in Delhi, Karnai, Dehra 
Dun, the Mussoorie Hills, Hardwar and other 
parts of the United Provinces and Kashmir. 
Ahmad has recorded it from Afghanistan, 
iiccording to Beeson S, lafertei attacks Cedrus 
deodam^ Pruniis avium and P. padus as well. 
Peach, plum and cherry plants are attacked 
most, although apricot and almond are in no 
way free fro.m its attack. 

Life history 

In the beginning of spring overwintering 
larvae begin to pupate and the beetles start 
emerging out by the middle of March and 
continue to do so upto May. The beetles feed 
on the leaves and lay eggs singly in lenticels and 
crevices, etc. of the bark. The density of 
the eggs on the bark varies from four to five 
per square inch and the total approximate 
population of eggs on a single tree has been 
calculated to be over 2,000. The egg, when 
freshly laid, is white, spherical and of the size 
of a pin head. A few days later it turns black. 
The incubation period lasts for about twenty 
days in April. An egg hatches into a legless 
grub, which directly bores into the bark, under 


which it feeds, having the egg-shell intact 
towards the exterior. The larval stage lasts 
for about two months in summer and about 
six months in winter. During this period the 
grub feeds on the underside of the bark and 
when full-grown bores an oval hole 4 to 6 mm. 
long and 4 to 5 mm. broad, and about 1 cm. 
deep into the wood, where it pupates with its 
head upwards. The full-grown larva is club- 
shaped and shiny white with a broad head and 
a tapering tail. The pupal stage lasts for about 
ten days. The pupa is encased in a thin 
covering through which the parts of the develop- 
ing imago are visible. The adult beetles are 
bronze-coloured. The female is slightly bigger 
than the male. They are active by day and 
can perceive the approach of a man from a 
distance ; they either feign death or fly away 
when disturbed. The pest is active througlioiit 
the year and overwinters either as larva' or in 
the full-grown pre-pupal stage under the bark. 

Nature of injury 

At the Agricultural Research Station, Tarnab, 
gummosis in peach trees had been a usual 
phenomenon for long and its increase in incidence 
could not be attributed to any known cause. 
It has now been proved that gummosis is 
mostly due to the attack of the Buprestid borer. 
The larva soon after hatching bores its way 
inside and eats the sapwood. As a result of 
this injury the plant exudation, which collects 
in the form of a gum globule at the place of 
entrance of the borer, comes out. The larvae 
form irregular minute galleries and while feeding 
in close proximity to each other convert the 
inner bark into a powdered mass which may 
be seen coming out of the split bark. The 
growth of the branches is stopped. The leaves 
turn pale brown at their tips and also along the 
margins. The consumption of the inner bark 
in the form of a ring causes death of the portions 
above it. Oval holes are visible on the surface 
of the bark only after the fully formed beetles 
have come out. Badly riddled bark lacerates 
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after sometime, exposing the wood with the 
oval holes on it. The loose bark is also pecked 
in winter by birds which pick the borers from 
inside and thus usually expose the wood. If 
the intensity of attack is very heavy, death 
of the plant occurs. Partly affected trees may 
not die but may become barren bearing fruit 
only when the new branches come out. The 
attacked branches also give way to the slightest 
windstorm. The fruit growers thus suffer 
irreparable losses every year. 

'.Extent 'Of .damage ' 

Both the Ml grown and young plants of the 
thickness of half an inch are attacked. The 
young plants succumb in the very first year 
of tneir existence, because the stem is riddled 
and girdled within a short period ; as many as 
per cent of the trees are recorded to die at 
this stage. This loss evidently is a very serious 
set-back to a person planting a new orchard. 

Varietal susceptibility 
AU the peach varieties show high suscep- 
tibility except Elberta and Triumph which 


resist the afctack from 25 per cent to 28 per 
cent. Ill plum varieties No. 1 aiid 3 are greatly 
susceptible. Ogan No, 2 and Labhu show vary- 
ing resistance. The apricot is attacked much 
less in comparison to peach and plum. 


Possible methods of control 

The pest is kept under check at Turiiab by 
cutting the attacked branches and burning 
them. Whitewashing the trunk is ineffective 
in preventing ovipositioii. The L)eet;les ovi- 
posit both on the limed and iinllDicd parts. 
As eggs are laid exposed on the hark, diesel oil 
emulsion has been used as an elTecti\'e ovicide. 
The beetles feed on the leaves before ovipositiom 
Therefore, spraying of the leaves with a stumacrh 
poison is likely to poison them. Drainage* of 
the orchards should be especially lov^kcfl alter, 
because in soils vdth poor drainage the damage 
is high. The health of the plants shouiti i>e 
particularly maintained by jmiiciuus manuring 
as the healthy plants resist the attack to a 
considerable extent. 


DDT FORMULATIONS 

N processed publication No. 37 the Division of Intoniolocv makes tenta- 
tive recommendations for the agricultural uses of DDT. They were discussed 
at_a recent meetmg of manufacturers in Toronto. In hariiionv with them 
and m pursuan^ of the policy of simplicity and economy in the number of 
formulations of DDT offered to the pubho, the Pesticides Administration recom- 
mend the following basis for consideration of registrations under the Pest Control 
rroducts Act ; 

1. ‘ Agricultural Insecticides ’ means insecticides for use on crops of anv 

kmd but not on live stock. f o 

2. A DDT spray powder should contain a dispersal agent. 

• u permissible as the sole insecticidal agent in an 

aponltural insecticide should be the following only: 3 per cent, 25 per cent 
50 per cent and the amount present should form part of the brand name — ’ 



GEOGRAPHICAL DISTRIBUTION AND SEASONAL INCIDENCE 
OF MAIN CONTAGIOUS DISEASES IN THE PUNJAB 


H. K. Lall, B.Sc., M.E.C.V.S. 

Government Guttle Farm, Eissar 


LL tile available records in the Punjab the main contagious diseases was worked out, 
from the year 1932-1933 onwards were It is tabulated as follows: 

, analyzed and the yearly distribution of 

'TablhI- 

Yearly incidence of the main contagious diseases 


Table I mdiciites Seasonal incidence 

of outbreaks per j^ear in the case of rinder-^ The outbreaks of ail the diseases were coin- 
pest. ^“"Tliere is no appreciable decrease in pounded inonthwise to determine the seasonal 
the number of outbreaks in the case of other incidence. Table II shows the number of out* 
diseases. breaks of each disease, in each month of the year : 


Rinderpest 

Roemorrhagic Sept lcQern/a\ 
Foot & Mouth 

Black Quarter ( 


Fig. 1. Incidence of disease in various divisions of the Punjab (Histiogram scale I'" == 300 outbreaks) 
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a> 
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ci 

OS 
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1941-1942 

CO 
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f 

CD 

■ vM 

■■■ 

05 . . 

■ rH 

Eiiiderpest ' ^ . 

985 

1406 

839 

604 

624 

1567 

•^1225 

650 

122 

216 

170 

■ ',2^' 

Foot- and* m oixtli disea se 

576 

569 

552 

828 

1681 

1193 

1087 

1256 

377 

1109 

679 

' 514'. 

Haemorrhagic septicaemia 

580 

516 

930 

1117 

1713 

1355 

1235 

1196 

102:1 

1400 

2039 

1159 

Blaekquarter 

i**-. i! Jti. 

47 

49 

52 

134 

264 

96 

64 

79 

76 

226 

,.328" 

219 
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Table II 

Number of outbreaks of diseases each month 


: Einderpest 1005 712 725 

■ Foot-aad-moutli disease ' ■ ■ 562 545 ■ 623 ■ 

Haemorriiagic septicaemia 827 902 1009 

Blackqnarter 54 49 74 

In the ease of rinderpest, the number of 
outbreaks is more in the coid months of the 
year, ie. in December and January. In the 
case of foot-and-mouth disease the number of 
outbreaks increases in the warm months of 
April, May and June. It is stated in Hiitrya 
and Marek, that the disease spreads most 


rapidly during the warm periods of the year 
and reaches its acme in the late autiiniii, while 
in winter it abates. But in the Punjab it seems 
to reach its climax in May and starts declining 
towards the month of June which is the hottest 
month and reaches a low level in the rainv 
season. 


rsoo 
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1400 
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I Hctemorrho^i<:^ 


Foot&iiouth 


BlQciOuarfari 


JAN 


Seasonal distribution of main contagious diseases in 


NOV. 



LALL: main contagious diseases in the PUNJAB 


In the case of haemorrhagic septicaemia, the 
highest iiiiiiiber of outbreaks is in the rainy 
months of August and September and in the 
early autumn. In spring also the incidence 
is higher than in the Bumiiicr and winter months. 
According to Hutrya . and Marek tho disease 
may appear during stall feeding at any time of 
the year but it usually attacks pasture animals 
in spring and autumn. 

Ill the case of blackquarter the number of 
outbreaks is fairly evenly distributed through- 
out the year bufc some increase is appar- 
ent in the months of August, September and 
October. ' ,, ^ , ' 

Statistical calculations show that the chance 
factor, due to which outbreaks might have been 
more in certain months, is very low. This is 
indicated by the following Table III. 

Table III 

Statistical significance of the chance factof 
Rinderpest 

Mean value for December and J anuary 915 * 5 

Mean value for other months = 677*5 

915*5-677-5 

I 2*800 significant at 2 per cent lev€ 

Eaemorrhagic septicaemia 

Mean value for August and September ==2040*^ 

Mean value for other months = 717 ‘C 


I ^ — =7 -'831 significant 'at,0*l per. cent level. 

^'28567 W ., ^ ^ 

In this case, the chances of such a deviation 
are one in a thousand, 

Foot'and~mouth disease 

Mean value. for April, May and June: 

Mean value for other months 511* 9 


Rain fall above 35 - 

.. zo'i-sV 

M .. io"-so" '^ 

„ behty to 
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Tabi,e IV 


Divisional distribution of the number of outbreaks 


No. of out- 
breaks per 
10,000 animals 
during the 
year 


Ambala 


Juihmdur 1S78 91 16 3120 


Lahore 


Multan 1116 2941 372 3944'' 3-08 

Bawaipiadi 904 2133 576 1591 3 '27 


Effect of rainfall 

The Punjab province is divided in regard 
to rainfall into four regions. 

1. Above 35 in. 

2. 20 m. to 35 in. 

3. 10 in. to 20 in. 

4. Less than 10 in. 


DAIRYING IN ENGLAND IN 1849 

W HAT was dairying in England like 100 years ago ? 

London kept its own cows. Neat loads of trussed hay (often 
with a sleeping carter atop and the horses following a long convov of 
other Biunlar horse-drawn wagons) went to Whitechapel and other markets to 
feed the horses and cows of the town. Tied all the year round in tlieir sheds 
cows were seldom bred again, once they went to .London; after being milked 
lor two years or so, they were fattened for the butcher, and fresh milkers' hrouo'ht 
from the country. ^ 

■ coiita'i'ied in a letter written in 1849 which was published 

m the Farmers WeeUy. ^ 

The writer then described the manner in which butter was preserved in those 
bygone days as follows : 

Af wf yery quart of new imlk from the cow, the dairymaid takes one pound 
ol potted butter, which has been treated thus the day previous ; in two quarts 

t vinegar are mixed and the potted Liter 

weU-broken ^d kneaded in it, and then taken out, and served the same in fresh 
water, in which it is left untd the next morning, and then mixed with the milk, 
p into the chum again, and then treated in the usual wav as butter 
Even m some method of preserving milk was used, for the letter ends • 
^ of milk which undergoes a particular process . . ' 

and is then sent to London, where it is made into a solid substance so that it 
is preserved for ships’ use ^-BuOerfat, November, 1945 


JUDGING OF age BY DENTITION IN GOATS 
D. L. Paul, I.D.D., Assoc. I.D.L 
Agricultural Inspector (Livestoch), Assam 


J UDGING age is oftea an important 
matter in dealing with livestock in pneral, 
particularlv in assessing the value ot 
animals. It is no less important m the case 

Apparent growth may indicate size or weight 
but IS not a -reliable yard stick for assessing 
the age and maturity of an animal, bo stoofc- 
nien have special ways for judging age fairly 
accuratelv when the date of birth of the animal 
is not definitely known. Again these methods 
differ from region to region and age to age, 
with the changes in environment and other 
conditions. Thus, we observe curled horns 
in our present domesticated Murrah-buffaloes, 
differing widely from their ancestors possessmg 
straight long horns for self-defence, thousand 
vears back in their wild condition, in their 
original home in the North-Eastern tracts of 
India. 

General appearance in relation to age 
Under normal conditions of growth the 
general appearance gives a fair idea of the age 
of a goat. The goat, while a kid, has baby-fat 
in the body and a pliable coat ; in its youth 
it exhibits a playful spirit and has a straight 
vertebrae ; the first appearance of mane in 
the males of certain breeds a.nd of beaM m 
some others is also noticed in this penod trom 
an vearling to the fourth year of hfe these, 
changes gradually appear and attain their 
full levelopment. After that the p lable coat 
turns to a tough and coarse one and the straight 
vertebrae start drooping at the back of the 
animal, which finally becomes loose-skinned, 
stiffed-haired and of an unbalanced gait in 
the old age. The goat has about 12 to lo 
years’ span of life under normal conditions. 

Growth of horns in relation to age 
In the cases of certain goats horn-develop- 
ment may give some idea of age, each horn 
having one ring mark for every year of life. 
But in many cases this criterion fails to indicate 
the proper age, as rings are often developed 
irregularly and at short distances having no 
relation to age of the goat. This method agam 


cannot be tried at all on polled and dehorned 
animals. 

Judging by dentition 

In Gas 6 of goats Bhatia iiotod fioiii Etali 
(U.P.y that at the age of about one year, the 
central pair of teeth drops out and is replaced 
hy two lOTger permanent ones. Between the 
26 th to the 24th month (i.e. at about 2 
years of age the second pair appears. In the 
third year two more teeth come out and in the 
fourth the last pair (the fourth pair) develops. 

At seven or eight years of age some of these 
teeth may become broken or may fall out or 
they may be knocked out by accident even 

before that time. , . . a 

De Valois (1942), Principal, American Arcot 
Mission Agricultural Institute, Katpadi, 

India, writes in his booklet Mtlh Goat (Rural 
Development Series No. 1) that goats have - 
baby-teeth during the first year. In the second, 
year one pair of larger permanent teeth appears. 
The second pair appears in the third year and 
the third pair in the fourth year. Ivoats, tour 
to five years old, have a complete set ot 
permanent teeth. 

Holmes Pegler writes in his Goat Keeping 
that the month of goat aged one year contains 
its Ml complement of teeth, thirtytwo m 
number, namely, six molars on either of each 
jaw, and eight incisors or front teeth, in bhe 
lower jaw only. These are of small size and 
rather pointed". In the second year (generally 
about the second month) the two centre ones 
fail ai^ni areVepIaced by two new ones, eaaly 
distinguishable by their size, being considerably 
larger than the other six mcisors. In the 
third year two more small teeth, one on each 
side of those already changed, are replaced so 
that at that age there are four large mcisors 
in the centre and two small ones at each end. 
In the fourth year the large teeth increase to 
six in number and only two small ones, one at 
each end, remain. Einally, when the goat 
reaches her fifth year, the latter in their burn 
fall and are replaced, and she has then what 
is commonly called a ‘full mouth . After 
that time the means of ascertaining the age are 
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a - /*^ or centra! pair 
6 - 2 "'^ pair 
c - 3’'*^ pair 
d ~ 4*^ pair 


Fig. 1. Teeth in a full-mouthed goat. A, incisors and B, molars 


_ The appearance of teeth in various ages is years, the third pair of permanent incisors 
giAmn and also m Table I and Fig. 2. (broad teeth) is cut and comes into wear some- 

J^rom birth to one year the temporary incisors times within three months. 

* fi,- in use and the mouth of the kid At about four years the fourth pair of broad 
at this age shows these baby or milk-teeth teeth is cut and comes into wear within three 
well worn, while m some oases the first pair of months. The goat is now ‘full-mouthed'’ 
raSng*^®*^ (permanent incisors) may be hawng a complete set of eight parmanent 

At one year and three months the fcst pair At about five years the mouth of the. buck 
of permanent incisors (broad teeth) is cut or or she-goat continues to be ‘full-mouthed’ 
may be well up and very seldom the mouth with a little more wearing in the central pair, 
in shows these permanent teeth At about sis years marked docayin" by 

A j. T 1 . . wearing is often found in the central nair 

Ataboutoneyear and nine months the second After this age determination of aae^bv' an 
permanent mcisors (Imoad teeth) is examination of the teeth requires further 
of affe^*^ observation on the rate of wear of the teeth 

Atabout two years and nine months to three cLSS.*® environments, feeds and climatic 
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Table I 


' Tim© of:em.ptioii , . 

Incisors 

Molars 

Remarks 

At birth 

4th day 

5th ,9 

2 milk teeth cut 

4 ,9 9» ' »f 

All 12 temporaries 

6 baby-tee^th enveloped by 
thin gum membrane and felt 
hard when pressed. 

7th 99 



20th „ 

d J9 »». »» 

4th permanent 


i month' 

S 99 ff 

4tli „ 


1 month 15 days 

B »* »» » 

5th „ 


Z months 

S . »>' ?» 

5th 9, 


6 months 

S tf 9J »> 

otli „ 


10 months 

8 JS> 

6th 9» 


1 year Z months 

1st pair of permanent 
teeth out 

1st and 2nd permanent i 


1 year 6 months 

9f »> >f 

>J 99 99 


1 year 9 months 

2nd pair of permanent 
teeth cut 

3rd permanent 


■2 years 

»» »» » 

99 


Z years 

3rd pair of permanent 
teeth cut 

99 


4 years 

4th pair of permanent 
teeth cut 

99 


5 years 

6 years 

»» »9 

99 

Marked decaying and wearing 

»> tf >9 ' 


start in the central pair of 
incisors. 



Fig. 2. Dentition of goats from birth to about four years of age. A, kid at birth; B, kid 
during first year with baby-teeth or milk-teeth or temporary incisors ; 0, yearling at 
one year and three months with the central pair of teeth out ; D, goat at one year and 
nine months with the second pair of permanent teeth out ; E, goat at three years with 
the third pair of permanent teeth out ; F, goat at four years with the fourth pair of per- 
manent teeth out thus completing the set. 


What the Scientists are doing 


SCHEME FOR RESEARCH INTO THE 
DISEASES OF POULTRY, LV.RJ., 
IZATNAGAR ^ 

T he sclieme was sponsored by tbe Imperial 
CoTincil of Agricultural Research with 
the object of training scientific persomiel, 
undertaking a country-wide survey and conduct- 
ing intensive research on the control and 
eradication of poultry diseases in India. 

Ranikhet disease: The most outstantog 
result has been the elaboration of a technique 
for the active immunization of fowls against 
Ranikhet disease. It has been shown ^ by 
experimental work that an attenuated virus 
can be produced which is fully antigenic. 

Farther work with three Indian strains has 
revealed marked differences in their amena- 
bility to attenuation. In view of the difficulties 
in carrying out Ranikhet disease work in 
conjunction with other disease investigation, it 
was decided to hand over further work on 
Ranikhet disease to the Pathology and Bacterio- 
logy sections of the Institute. A vaccine 
for use in the field has since been evolved. 

Contrary to previous reports, ducks (peimine) 
proved insusceptible to experimental infection 
with Ranikhet disease, but work with other 
breeds is needed to confirm this, 

A successful attempt was made to breed 
fowls resistant to this virus. Chicks hatched 
from eggs laid by two hens naturally resistant 
to the virus were shown to be resistant to an 
experimental infection which proved fatal to 
controls. 

Fowl pox : Studies revealed that the disease 
occurs all through the year and affects fowls 
of all breeds. Chicks were more susceptible 
than older birds. Birds which recovered from 
the disease were not capable of transmitting 
infection. All strains collected from the field 
were found to be immunologically identical. 

The practical value of pigeon pox virus, as 
a vaccine in controlling this disease, has been 
extensively investigated. A total of 2,793 
birds of different breeds and ages were vaccina- 
ted and the results recorded. The feasibility of 
vaccinating day-old chicks was investigated. 

‘ Final Progress Report of the Scheme for Research 
into the Diseases of Poultry, I.V.R.I,, Izatnagar, (10’ 
February 1939 to 14 April 1944). Abstracts of results . 
having practical application (sHghtly amended). 
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■The results revealed that there was scope for 
the improvement of the vaccine ^ used in this 
•country and work in this direction is in progress. 

Fowl paralysis: A total of 154 samples of 
morbid . materials collected from all over the 
■country was examined, histologically. In the 
course of the survey all the known manifesta- 
tions of the disease "(visceral, neural, ocular and 
bone) were diagnosed. Cases were met with in 
Bombay, Punjab, Hyderabad-Deccan, LT.P., 
Cochin, Mysore, Madras and C.P. All breeds 
including the desi were affected, but as the 
survey was mainly confined to organized poultry 
farms, stocking primarily the exotic breeds, the 
extent of its infection in villages is not known. 
Its existence warrants further survey work, 
for its presence constitutes a serious threat to 
the industry as the disease is responsible for 
heavy losses in other countries. 

Foivl cholera : Studies indicate that contrary 
to common belief the incidence of fowl cholem 
is rare. The disease is usually endemic in 
nature and the organisms responsible for out- 
breaks are of the lo w infectivity type. 

Studies on the viability of fowl cholera orga- 
nisms (P. aviseptica) have indicated that the 
present technique for sending materials to the 
laboratory is not entirely satisfactory. Glycerine 
even in one per cent concentration was found 
inimical. Contaminating orgamsms were 
quickly lethal and summer temperatures hasten- 
ed the death of P. aviseptica in morbid materials. 
Femur packed in wood charcoal power was 
found to yield satisfactory results ; at 20'‘U. to 
30®C. the organisms remained viable for as 
long as forty days. 

Detailed investigation was undertaken, into 
the carrier problem in the spread of this disease, 
in a flock where fowl cholera was endemic. In 
an examination of the flock soon after an 
outbreak both virulent and aviruient organisms 
(P. aviseptica )were isolated from the respiratory 
tracts of apparently healthy fowls. Some of 
these carriers were detected in pens where 
no case of the disease had occurred. 
Twentyone months after this outbreak, Pas- 
leurelh carriers were again detected in the 
flock. These findings indicate the necessity 
for control by the detection and elimination 
of the carriers. 

Interesting observations were also made on 
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the role of aviraleiit Fasteurella isolated from 
healthy fowls. The results suggest that out- 
breaks may occur through wild birds like 
crows picking up mild infection and passing 
it on to fowls. 

A good deal of work was also done on the 
elaboration of a satisfactory vaccine. No use- 
ful results were obtained with cultures of the 
available strains of P. aviseptica. Similar 
results were obtained from tissue vaccines. 
Inoculation of fowls with a strain of P. boviseptica 
was, however, found to confer a solid immunity. 
Further research along this line of work is 
■ very essential. , . 

iS. pulloruni-gallinamm infection : Work was 
was done on the standardization of an antigen 
for the rapid whole blood — stained antigen 
method for the diagnosis of this disease in 
adult stock. This antigen was supplied to 
the Assistant Disease Investigation Officers 
so that they would collaborate in the survey 
of this disease. 

A total of 5,017 adult fowls from 23 different 


flocks proved negative for the infection. As no 
confirmation of the presence of the disease 
could be obtained it is concluded that this ^ 
disease is either very rare or absent in India. 

Ticks: The control of seed ticks (larvae of 
Afgds pTesicus Okeii) by the application of 
kerosene in linseed oil, p}n'ocide 20-snlphiir, 
iodoform and ash or boric acid, neeni oil, 
naphthalene, and methylated spirit was investi- 
gated. Most of these were helpful in the control 
of seed ticks. 

Derris root powder in 10 per cent aqueous 
suspension recommended as a tickicide was 
found unsafe for chicks under five weeks old. 
The toxic effects were in proportion to the 
extent of body surface covered. 

MisceUmieous conditions : Cases of tuber- 
culosis, streptococcal infections, infectious 
coryza, a variety of tumours, coccidiosis, 
blackhead, egyptionellosis, fa viis and infesta- 
tions with lice, mites, fleas and heliniiiths were 
diagnosed. More work on the incidence and 
losses from these diseases is required. 


U.aS.R. DEYELOPS NEW BREED OF DUAL-PURPOSE COW 

F urther information has come to hand about the new dual-purpose 
cow now being made available iii substantial numbers to State and 
collective farms in Russia. 

This breed which has only been evolved in the last twenty years, producea 
the cow ^ Poslushnitsa ’ who is claimed to hold the world’s record for biittexfat 

output in 300 days — about 1,395 lb. n o p ^ 4 . 

The yield of the new breed is claimed to average about 500 lb. of fat, the test 
averaging S’9 per cent. Body w^eight has been greatly increased at the same 
time as milk yield, and their ruggedness had led the Commissariat of Ag™ul- 
ture to plan their introduction to the cold northern regions.— Zealand 
Dairy Exporter, li^OYQixihidX 1, 1Mb. 


What would you like to know? 


E^uiries regarding^ agriculture and animal husbandry should be addressed to the Directors of 
Agriculture and Veterinary Services in provinces and states. This section is reserved for repliei 
to selected letters in cases where it seems that the information may be of general interest ^ 


Q. We are manufacturers of various types of 
food products and at the moment have interested 
ourselves in the preservation of eggs. Could you 
please give us full particulars and advice on the 
subject ? (P.P.L.) 

A. Eggs may be preserved by 

(1) Breaking out the internal contents and 
drying them. 

(2) Breaking out the eggs and storing the 
contents at a very low temperature. 

(3) Holding the whole eggs at a suitable low 
temperature. 

(4) Treatment of the shell. 

Egg drying: This may be done either by 
spray dr}dng, pen drying or belt drying. 

Frozen eggs : In this method the broken eggs 
are frozp and stored until required. ° 

Eggs in shells : Eggs in shells can be success- 
fully stored for six months or more at a tempera- 
ture of 30° E. and a relative humidity of 85 per 
cent. There are various other ways of treat- 
ing eggs in shells so as to improve their keeping 
qualities. v t, 

Eor detailed information a reference may be 
made to the Officer-in-charge, Poultry Research 


Section, Imperial Veterinary Research Institute 

Mukteswar. — I.V.B.I. ’ ’ 

Q. Can you please supply me the following 
information regarding animal bristles and hairs 
or refer me to some authoritative publications 
that deal with it ? 

(1) Preparation 

(2) Trade varieties 

(3) Grading 

(4) Packing requirements 

(5) Unit of sale 

(6) Uses 

(7) Bleaching 

(8) Dyeing-(C.L.K.) 

A. It is suggested that you consult ‘ Hand- 
book of Gommercial Information * (3rd ,Ed ) 
published by the Government of India. Copies 
of the publication may be obtained from the 
Manager of Publications, Civil Lines, Delhi. 
If any further information is required you are 
advised to consult the Director General of 

Intelligence and Statistics, Calcutta. 
-r-l.U.A.R. : 
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What's doing in All-India 


MYSORE 

M. Mallaraj Urs, B.Sc., B.So. (Agri.) (Edin.) 
Secretary^ CommUtee for Agriculture, Bangalore 


T he failure of the monsoon rains during 
the last season in the major portion of 
the State has very adversely afeoted the 
production of food. The prospects of the com* 
ing harvest are not bright and as there is likely 
to be considerable food shortage in the State, 
the Government is taking every step to en- 
courage ryots to grow more food crops in the 
coming (ManJ) season. 

^ Grow more f 00 campaign 
In addition to the various concessions in the 
matter of distribution of seeds and manures 
granted from time to time in connection with 
the ' grow more food ’ campaign, the Govern- 
ment have during the current year, sanctioned 
further special concessions to encourage ryots 
to grow more food crops. Tank beds in large 
reservoirs such as Krishnarajsagar, Kanva, 
Maxkonahalli, Vani Yilas Sagar and other 
lakes where water has receded have been thrown 
open for the growing of ragi andjola crops and 
the Department of Agriculture has made arran- 
gements for the distribution of ragi and jola 
seeds to the ryots free of cost. The assessment 
of eight annas per acre, stipulated in the 
previous Government Order dated 16 July, 
1943, has been waived and that the entire 
amount of such assessment, not already recover- 
ed for the current season on lands on which the 
above mentioned crops are raised, has been 
remitted. A bonus of four annas per pallas 
subject to a minimum of one rupee per acre 
brought under cultivation, will be paid to 
cultivators raising the above mentioned crops 
in the area and an additional sum of Rs. 500 
may be set apart for grants, by the Deputy 
Commissioners, of suitable rewards to village 
officers and leading agriculturists who show 
good progress in the cultivation of these lands. 

To cope with the work in connection 
with the ‘grow more food’ campaign a special 
staff of agricultural inspectors and fieldmen at 
a cost of Rs. 75,000 has been sanctioned by the 
Government in the first instance for a period 
of six months. Recommendations have been 


sent to the Government for the continuance of 
the scheme for a further period of two years 
by which time it is hoped that the food situa- 
tion wdll be eased considerably. 

Development of lift4rrigation 

On the recommendations of the Policy 
Committee for Agriculture in the matter of 
development of lift-irrigation by increasing the 
number of pumps, the Government have 
sanctioned concessions regarding the sale of 
electric pumps on hire purchase system by the 
Electrical Department. A Special Officer has 
also been appointed to examine this question 
and submit detailed proposals to the Govern- 
ment. The demand for electric pumps has 
increased considerably and the Chief Electrical 
Engineer has placed orders for 60 more pumps. 
A scheme for the manufacture of electric pumps 
and motors in the State recommended by the 
Policy Committee has been sanctioned by the 
Government. The total cost of the scheme is 
Rs. 2,00,000. 

Policy Committee on Agriculture 

The schemes for the development of agri- 
culture, forestry and veterinary services pre- 
pared by the heads of Departments were 
brought up before the Post-War Reconstruc- 
tion Committee for Agriculture held on 21 
September, 1945, and after a full and thorough 
discussion of the schemes, they were recom- 
mended to the Government for adoption. 
There are 20 schemes for the development of 
agriculture involving a total cost of Rs. 91*36 
lacs of which Rs, 15*4 lacs are non-recurring 
and Rs. 76*32 lacs recurring. The schemes 
cover all branches of agriculture, viz, agri- 
cultural botany, chemistry, entomology, 
mycology and engineering. Among those relat- 
ing to the general section, the important ones 
are : 

(i) The multiplication and distribution of 
paddy seeds and manures : The scheme 
envisages the distribution of 83,000 pallas 
(100 seers) of paddy seeds and Es. 37,50,000 
. 3.39 
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wortli of manures. A concession of 25 per 
cent lias been proposed by tlie Committee for 
the sale of seeds and manures. 

(ii) TAe distfihution of hnproved agricultural 
impleynents : It is proposed to distribute each 
year various implements as shown below at 


a cost of Rs. 17,60,000. 

Improved ploughs . . . . 20,000 

Bullock cane mills . . . . 500 

Jaggery boiling units . . . . 500 

Persian wheels . . . . 100 

Other improved implements . . 1,000 

Spare parts for ploughs, implements 

and cart materials . . . . 20,000 


A concession of 33 1 /3 per cent is proposed 
to be given to the ryots in the sale of these 
implements. The Department of Agriculture 
has been laying out as usual a number of 
demonstration plots and subvention farms in 
ryots’ fields. About 3,000 demonstration plots 
and 130 subvention farms and 600 seed farms 
covering almost ail the crops had been laid^out 
last year. With a view to make this a 
permanent feature of the Department, a scheme 
for starting more experimental farms for doing 
research work on different crops aiid the laying 
out of demonstration farms in each taluk 
headquarters has been drawn up and recom- 
mended by the Policy Committee for the 
sanction of the Government. The cost of the 
scheme is estimated to be Bs. 18,92,890. 

There are 26 schemes for the development of 
livestock and veterinary services in the State 
involving a total cost of Rs. 97,66,672 of which 
Rs. 23,56,400 are non-recurring andRs. 74,10,272 
are recurring. The schemes include training 
of veterinary personnel, starting of cattle 
breeding stations, development of sheep breed- 
ing, poultry farms and duck farms. The 
Government have already sanctioned seven 
schemes. A scheme for training of stockmen 
at a cost of Rs. 1,26,000 has been sanctioned. 
Sanction has also been accorded for training of 
veterinary inspectors in veterinary colleges 
at Bombay and Madras. Eight schemes for 
the development of sheep farm in the State at 
a cost of Rs. 6,61,796 have also been sanctioned. 


Development of fisheries in the State 

A preliminary survey of the fisheries in the 
State has been completed and the Fishery 
Development Scheme has been sanctioned by the 
Goveninient with a view to increase the produc- 
tion of food fishes in the rivers and lakes of the 
State and is iiou being opera tf3cl in three districts. 
A scheme at a cost of Rs. 24,0f)0 has been 
sanctioned by the Governiiient for taking 
effective conservation and judicious exploitation" 
Efforts are also being made to improve the 
economic conditions of fishermen by organizim:^ 
cooperative societies and gi\ing better facilities 
for collective fishing, trans|)ortatiori and market- 
ing of fish. Recently the Government have 
sanctioned another scheme for the establish- 
ment of a Fishery Research Station and an 
aquarium at Krishnarajsagar at a cost of 
Rs. 1,40,000. 

Compost manure from town wastes 

The scheme for the production of manure 
from town wastes sponsored by the Imperial 
Council of Agricultural Research has been in 
operation in the State since the beginning of 
August, 1943. About 40 sanitary inspectors 
in two batches have been given detailed in- 
structions and practical training and active 
compost production work has been taken up 
in over 30 municipalities spread all over tlie 
State. Up to end of 1945 over one million 
cubic feet representing 20,000 tons of compost 
of good quality had been prepared by these 
municipalities, and of these approximately 
8,000 tons has been purchased by ryots and 
used on their lands. i 

Proposals for the extension of the Compost 
Scheme to cover all the urbatx centres in the 
State are under active consideration of the 
Government. A third batch of sanitary 
inspectors is due to receive their training in 
the making of compost. In cooperation with 
the Public Health Department, it is intended 
to give instructions to a large niiml)er of 
sanitary inspectors in conjunction with their 
primary sanitary training so that a very large 
number of trained men would be available to 
take up the work in each and every town In 
the State. 


// 


March, 1946] 


WHAy’adD'QINO IS XL 

POST-WAR DEVELOPMRMII^' 

IN OR 



141 


HUSBANDRY 


E. L. Kaura, B.V.Sc., M.R.C.V.S. 


Additional Director oj Veterinary Sermees, Orissa 


W: 


^ITH a view to overcome ' chronic 
deterioration of livestock , which has 
adversely affected the agricultural 
economy as well as the . prosperity and health 
of the people in the province, the Govern- 
ment of Orissa propose to attack this problem 
on all its fronts. This potential source of 
wealth has not been fully appreciated and 
developed by the people in this province 
in the past partly due to their ignorance and 
partly due to the inadequate veterinary aid 
resulting ill prevalence of diseases and pests, 
the non-availability of pedigreed sires in 
sufficient numbers'^ resulting in promiscuous 
breeding and the absence of fodder crops froni 
the general cropping scheme resulting in 
defective and uneconomical feeding. These fac- 
tors have been largely attributed to the stunted 
growth of the livestock rendering them in- 
efficient and economically unproductive. The 
cows are notoriously poor milkers, the total 
production and consumption of milk being 
about 0*5 oz. per head per day as against 25 oz. 
in the Punjab, Sind, etc. The bullocks are 
puny and weak and therefore unsuited for 
making use of modern, efficient and labour- 
saving implements. The sheep are also small 
in size yielding only a few ounces of coarse wool 
per head per annum as compared with 4 to 
6 lb. of fine wool in northern India. Other 
kinds of livestock, e.g. goats, poultry, pigs 
and horses are also in the same deteriorated 
condition. 

For the efficient and expeditious develop- 
ment of livestock and livestock industries in 
this province special priority has been given 
in the first Five-year Post-war Plan of the 
Government to the training of sufficient number 
of hands, reorganization of the Department and 
the production of pedigreed sires in sufficient 
numbers for the various species of livestock. 
It is proposed to establish an Orissa School of 
Veterinary Science and Animal Husbandry for 
the training of veterinary assistant surgeons 
(three years’ Diploma Course after Matricula- 
tion) and stock-men (one year’s course after 
Middle English) and for short practical courses 
in animal industries, e.g. dairying, sheep breed- 
ing and wool utilization, improvement of hides 


and skins, poultry and eggs, pig rearing, etc. 

It ma)^ take about two years to establish the 
school during which period it is proposed to 
depute 10 candidates from Orissa each to the 
Bihar and Madras Veterinary Colleges instead 
of four and one respectively and to train 30 
stock-men students every year at Cuttack as 
in the past. v^^Pro vision has also been made 
for higher training at the Imperial Veterinary 
Research Institute (three candidates every 
year) and at the British Universities (two each 
during the first and second year and subse- 
quently one) every year. For the efficient and 
expeditious execution of the plan it is considered 
necessary to reorganize the Department with 
a wholetime Director with an Assistant Director 
at the headquarters and six District Veterinary 
Officers, a Veterinary Investigation Officer 
assisted by an Assistant Disease Investigation 
Officer (Poultry) and an Assistant Disease 
Investigation Officer (Sheep and Goats) as 
provided under the Imperial Council of Agri- 
cultural Research scheme, a Superintendent of 
the Veterinary Sera and Vaccine Institute, a 
Livestock Development Officer assisted by a 
Dairy Development Officer and a Poultry 
Development Officer, Sheep and Goat Develop- 
ment Officers as provided under the Imperial 
Council of Agricultural Research Schemes, an 
Officer-in-Charge of the proposed Animal Hus- 
bandry Bureau assisted by a Statistician and 
a Publication Assistant and a Senior Marketing 
Officer assisted by six District Livestock 
Marketing Inspectors. For the production of 
pedigreed sires of ail species of domestic live- 
stock it is proposed to enlarge the Provincial 
Livestock Breeding Farm, Angul, in the Cuttack 
District and considerably increase its founda- 
tion stock as well as to establish a District 
Livestock Breeding Farm in each of the 
remaining five districts. 

To effect mass improvement of cattle and 
buffaloes in the province both in regard to 
milk yield and draught capacity it is proposed 
to establish an intensive cattle and buffalo 
breeding area in each district which will be 
supplied with pedigreed Hariana bulls and 
Muirah buffalo-bulls from the Government 
Farms at the rate of one per 1(X) cows or 
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buffalo-cows. The Government Farms will 
continue to import fresh blood from the home 
of the breeds, viz. Punjab every now and then 
in order to keep up the good qualities at a 
desirable standard. In these areas legislative 
measures will be introduced for the compulsory 
castration of ail scrub bulls and buffalo-bulls 
and for restricting the dedication of bulls on 
religious grounds to only those approved by 
the Department. Subsidies will be provided 
in deserving cases for the maintenance of bulls 
and buffalo-bulls as well as rams and ducks 
supplied by the Government. From these 
areas selected bulls and buffalo-bulls will be 
supplied to the rest of the respective districts 
to produce results on a wider scale. A scheme 
has also been included for the establishment of 
a Cattle Breeding and Dairying Section at each 
of the various goshalas where good housing 
facilities and land for cultivation of fodder 
crops are generally available, and another for 
establishing subsidized ‘ mixed ’ farms in all 
sub-divisions to be stocked with pedigreed 
stock in order to increase the local production 
of milk and pedigree bulls at and around these 
centres. A scheme for the improvement of 
sheep and another for the improvement of 
goats have recently been sanctioned by the 
Imperial Council of Agricultural Eesearch and 
will be taken up in the post-war period. It is 
proposed to establish a piggery each at the 
Angul Farm and the proposed Eusselkonda 
Farm for supplying pedigree Berkshire boars 
to the people to grade up their indigenous stock. 
For a similar purpose a Horse Breeding Sec- 
tion will be established at Angul where Kathia- 
war! stallions, noted for speed and endurance, 
will be bred for supply to important towns in 
the province with sufficient horse population 
where they will be maintained by the Govern- 
ment. A scheme for the development of the 
poultry and eggs industry and another for the 
establishment of a duck rearing farm at Kalii- 
paraghat on the Chilka lake where ideal 
facilities exist for this purpose have also been 
included. 

Beaiizing the paramount importance of culti- 
vated fodders to the economical production 
and maintenance of livestock, schemes have 
been included to encourage the cultivation of 
fodder crops and for the establishment of 
‘mixed ' farms referred to above. Facilities 
will also be provided by the Government at 
these 'mixed/ farms for the alkali treatment of 
rice-straw free of cost with a view to popularize 
the method in the province as it enhances the 


palatability, digestibility and nutritive value of 
the straw. A scheme for the improvement of 
village pastures and another for the establish- 
ment of a small factory for the manufacture of 
sterilized bone-meal flour for feeding live- 
stock and of bone-meal manure to solve the 
problem of mineral deficiency in the province 
have also been included. A scheme for the 
introduction of economically balanced rations 
for ryots' cattle in Orissa villages and of flood- 
resistant varieties of fodder plants in the 
flooded areas has recently been sanctioned by 
the Imperial Council of Agricultural Eesearch 
and will be taken up in the post-war period. 

For the more effective and expeditious control 
of diseases and pests it is proposed to establish 
three veterinary dispensaries in each sub- 
division and three stock-men centres under each 
dispensary, and to provincialize all the veteri- 
nary institutions in the province for better 
management and more efficient wmrking. A 
mobile veterinary dispensary will be provided 
for each district which will prove efficient in 
controlling outbreaks of contagious diseases 
and providing veterinary aid even to the 
remotest parts of the district and will also help 
in animal husbandry propaganda. To facilitate 
quick diagnosis in the field it is proposed to 
establish a diagnostic laboratory at each district 
headquarters. It is proposed to introduce 
mass immunization of cattle with goat tissue 
virus which is produced at the provincial 
veterinary laboratory against rinderpest which 
alone is responsible for over 50 per cent of the 
total cattle mortality. To enable the Depart- 
ment to control the contagious diseases 
more promptly and efficiently it is also pro- 
posed to introduce legislative measures for 
compulsory vaccination and segregation of 
diseased animals. For the control of ecto- 
parasites like ticks, lice, mites, etc. and to 
prevent damage caused by them to hides and 
skins and to fight the diseases transmitted by 
them, cattle dipping tanks will be established 
at suitable hats in all the sub-divisions where 
facilities for drenching aniinals with a suitable 
vermicide mixture will also be provided. 

In regard to dairying, schemes have been 
included for the establishment of a subsidized 
dairy at each district headquarters, colonization 
of gowalas in the neighbourhood of towns to 
organize milk production on cooperative basis 
under more hygienic conditions and for the 
subsidized sale of concentrate cattle-feed in 
urban areas with a view to augment the produc- 
tion of milk. Yet another scheme that has 
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been included aims at increasing the production 
of butter and ghee in selected areas, viz, Kujang 
and Jajpur (Cuttack district), Parlakimedi 
(Ganjam district) and Nowapara (Sambalpur 
district). A scheme for the improvement of 
slaughter-houses and another for the appoint- 
ment of trained shearers with a view to educate 
the local shepherds in the art of washing, 
shearing and dipping of sheep and for proper 
handling of wool have also been included. A 
scheme for introducing proper methods of 
flaying and curing of hides and skins and 
another for popularizing compost-making in 
order to utilize more advantageously the dung, 
urine and waste vegetable matters from the 
byres are also considered necessary from the 
animal husbandry point of view and they have 
been included in the post-war industries and 
agricultural plans respectively. The proposed 
Livestock Marketing Organization will try to 
find and develop suitable markets for improved 
livestock and their products at remunerative 
prices which are necessary to keep up the 
producers’ enthusiasm and interest. 

Last but not the least important is the 
education of the general public in regard to the 
latest scientific and more economical animal 
husbandry methods so that they may increase 
their profits from livestock and livestock 
industries. For this it is proposed to have a 
net-work of cattle shows in the province, viz. 
two village shows in each sub-division, a district 
show in each district and a provincial show at 
Cuttack. The proposed Animal Husbandry 
Bureau will serve as a clearing house for all 


information required by the public on animal 
husbandry matters and will publish leaflets and 
bulletins written in a popular style for free 
distribution to the public. The quarterly 
illustrated Oriya magazine entitled Qo-mangal 
Pracliar will be popularized for wider dissemi- 
nation of authentic information on breeding, 
feeding and management of livestock and 
control of their diseases and pests, etc. 
Advantage will also be taken of the proposed 
mobile veterinary dispensaries to do propaganda 
work in addition. 

The ultimate goal is to provide a full-fledged 
Gollege of Veterinary Science and Animal 
Husbandry ill the province with a five years’ 
course leading to a university degree as at 
Madras and Lahore as well as to establish a 
Eesearch Institute where facilities for higher 
training and research work would be available. 
It is hoped that in due course a veterinary 
dispensary will be provided in each thana 
(total number, 153) with three stock-men under 
each dispensary (total number, 459) for provid- 
ing adequate veterinary aid and to take up 
successfully the multifarious animal husbandry 
activities in every part of the province. The 
province will be made self-suificient in the 
matter of pedigreed sires of all kinds of live- 
stock, the problem of feeding livestock will 
be solved and the various animal industries 
will be put on sounder and more profitable lines 
bringing prosperity and health to the people 
of the province and better return from their 
land as is the case in some of the other more 
fortunate provinces in north India. 


SIND 

L. M. Hiea 

Marketing Offieer^ Sind 


A S Sind is mainly an agricultural province, 
agricultural cooperative credit societies 
form the backbone of the cooperative 
movement. They number roughly about 870. 
Due to world depression since 1929, the affairs 
of the agricultural societies had been on the 
decline, resulting in frozen debts. Vigorous 
steps were therefore being taken to liquidate 
the debts and revive the societies. The Depart- 
ment has been working on the policy of concen- 
tration and consolidation of the movement, 
rather than expansion. As a rule no new agri- 
cultural societies are being registered unless 




circumstances warranted otherwise. 

In January 1943, the Government felt that 
the time had come for reviving the activities 
of the cooperative movement, particularly with 
a view to afford greater relief to the agricultural 
masses of the province. With this end in 
view, the Government appointed a Board 
called the Cooperative Eehabilitation Board 
for the province. In pursuance of the recom- 
mendations of this Board, two Enquiry 0£S.cers 
were appointed to make a thorough enquiry 
into the financial position of agricultural 
societies in Sind, 
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Experience of tlie working of the agricultiiral 
societies has shown that under the peculiar 
conditions of Sind, the existing agricultural 
societies on unlimited liability basis have not 
proved suitable due mainly to (a) absence oi 
compact villages, (b) difficulty in securing local 
secretaries on account of general illiteracy, 
(c) fear of enforcement of unlimited liability 

principle, etc. i . n 4. 

It has, therefore, been deemed advisable to 
amalgamate the existing societies and bring 
them at central places so as to secure better 
management and provide for effective super- 
vdsion and to form taluka agricultural banks 
on limited liability basis. 

Zemindari cooperative banks 
Big landholders are being looked after by 
separate institutions called Zemindari Co- 
operative Banks. There are at present six 
zemindari banks in the province and they 
are all working satisfactorily and are regularly 
declaring dividend since past three to four 
years. The Sind Provincial Cooperative Bank, 
Ltd., Karachi, is the Central Bank for the 
entire province. The Bank has framed rules 
for advancing loans to individuals for current 
agricultural operations against the security of 
standing crops and pledge of agricultural 
produce. The conMence placed in this Bank 
by the general public can be seen from the facts 
and figures given hereunder : 

Year Share capital Reserve fund Deposits 

194M942 Bs. 8,90,950 Rs. 11,29,085 Rs. 94,77,776 

1942- 1943 Rs. 8,29,320 Rs. 12,63,514 Rs. 116,99,278 

1943- 1944 Rs. 8,31,000 Rs. 13,36,000 Rs. 109,00,000 

Cooperative consumers societies 

The War brought about changes in the food 
position of the province, and made the even 
distribution of available food supplies in the 
country complicated. Hoarding, high prices, 
profiteering and black marketing necessitated 
the adoption of a number of Government 
measures to deal with them. In spite of the 
vigilance of the Government some private 
traders were not slow to exploit the difficulties 
of the consuming public. This naturally 
resulted in a revulsion of feeling against the 
inequity of the distribution system and made 
the public think of organizing cooperative 
consumers® stores to meet the situation. There 
are now 11 cooperative consumers® stores at 


Karachi, six in the Hyderabad district exclu- 
sive of the Hyderabad District Cooperative 
Purchase and Sale Society.' Those stores are 
mainly intended to catia' to tho m‘esis of their 
community or a particular class of members, 
but their bye-laws are wide enough to provide 
purchase facilities to others as well 
A Central Cooperative Consumers® Stores at 
Karachi has also been registered with 

a share capital of ai)out Rs. 1,00,000. All 
the consumers® stores in the eit\- of Karachi 
and individual persons are eligi])le for member- 
ship. The Central Btore will ])urchase all the 
necessities of life on a wholesaie basis and supply 
the same to the members for retail selling. 

The Hyderabad District Purchase and Sale 
'Society was established with the sole object 
of purchasing and seUing wholesale agricultural 
products, food stuffs and other necessities of 
life at prices fixed from time to time by the 
Controller of Prices, and to distribute the 
same amongst the members and other consumers 
in order to suppress or to bring down idack 
markets trading in such articles. After the 
introduction of rationing in Hyderabad city, 
this society is now acting as an agent for distri- 
buting rationed articles by entering into ati 
agreement with the Government of Sind, In 
order to finance such huge undertakings, the 
Society had to raise the authoriztMl share 
capital from Rs. 2,00,000 to Rs. 5,00,000 out 
of which a t(->tal sum of Rs. 1,50,000 stands 
subscribed. 

During the year ending 30 June, 1944, the 
Society made a net profit of Bs. 45,289 and 
declared dividend at per cent. The total 
turnover of the Society during the year was“ 
Rs. 1,37,78,278-4-11. 

Shikarpuri Milk Supply Cooperative 
Society Ltd. 

The Society is the first of its kind in Sind and 
has been started recently at Kanjrdn with a 
share capital of about jmpees one lakh. The 
Society has rnad-j a good start and at ])rcseiit 
owns about 100 cows yiehiiiig roughly 15 
md. of milk per day. The Society has also 
acquired land near Karachi city. 

Fisheries Department 

A full-fiedged Fisheries Department has been 
recently set up in Sind. J3r. M. R. Naidu, 
M.A., Ph.D., formerly of Madras Fisheries 
Department has been appointed as Director of 
Fisheries, Sind. 
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Dr. Naidii lias jjrepared several schemes for 
improvement of fisheries in Sind such as 
(a) establishment of Government Fish Curing 
Yards, (b) manufacture of fish guano and 
fish meal, (c) expeditious transport of fresh 
fish by motor launches, (d) establishment of 
experimental smoke houses, (e) development 
of edible oysters, (f) development of prawn 
fishery and manufacture of semi-dried prawns, 
etc. 

There are probably few shores in India to 
which fish resort in greater number and variety 
than the coast of Sind. Fish is an important 


item in the dietary of the people and therefore 
both from economic and pubhc health points 
of view, the fish industry is of considerable 
importance to the province. In the post-war 
period the Fisheries Department is likely to 
play an important role. Some of the other 
schemes which are in the offing are : 

(1) Stabilizing the fishing industry, (2) deep 
sea fishing, (3) scheme for Falla hatchery, 
{4} establishment of marine aquarium, (5) shark- 
liver oil scheme, (6) establishment of fresh 
water and marine fishery technological and 
research laboratory, etc. 



BIHAR 

A. C. Ghaubhuiu, B.Sc., Fh.D. (Edin.) 
Imharge Government Cattle Farm, Patna 


rr^HE high prices of cattle still continue. 
I At a recent auction sale held at the 
JL Government Cattle Farm for disposal of 
some off type of cattle it was found that the 
average range was still four times the rates of 
pre-war prices. The range of prices of different 
age groups is given below. 


Age Heifers 

Es. 

6 to 12 months 
12 to 18 months 50 to 95 

18 to 24 months 50 to 180 

Pregnant heifers 325 to 375 


Castrated bull 
calves 

Es. 

50 to 72 
60 to 90 
50 to 150 


The Government Cattle Farm which maintains 
a herd of pure Tharparkar cattle and supphes 
breeding bulls at concession rates was faced 
with more demands . for such bulls from 
gausJialas in recent times. 

A large number of sheep and goats die every 
year in Bihar from the disease commonly known 
as Pilto, OiUar, Bisi, Chlierah ^ or PetchallL 
The common symptoms of the disease are loss 
of appetite, diarrhoea, with or without blood 
and mucus, weakness, inability to stand, thick 
mucous discharge from the nostrils making 
breathing difficult, appearance of non-inflam- 
matory swelling at the intermandibular space 
in most of the affected cases and absence of 
fever. Death usually occurs in one to two days 
from the onset of diarrhoea. Sometimes bloot- 
ing of abdomen and prolapse of rectum in 


severe cases of diarrhoea are also met with. 
The size of the iiitermandibalar swelling ^ is 
very small and insignificant in the morning 
but it gradually increases in size in the evening. 
A scheme is in operation since October, 1942, 
to elucidate the etiology of the disease and to 
investigate measures for control. The 
Veterinary Eesearch Officer, Pitto and GillaT} 
found that immature ParamjpMstommn cervi, 
sometimes along with a few Qastfotliyla'X 
crunienifer, was constantly present in large 
numbers in the duodenum and sometimes in 
the pylorus of the stomach in almost all the 
cases "of Pitto and GUlar though certain other 
parasites were also found in smaller number 
in many cases in addition. From the experi- 
ments so far carried out by him, it is indicated 
that Paramifliistonmm cemi which is mainly 
responsible for the production of the disease 
has an intermediate host which is a snail of the 
species Tndoplanorbis emstm. The infection of 
sheep and goats takes place through the 
consumption of grass infected with the cer- 
cariae. 

The following treatment is claimed by the 
Veterinary Eesearch Officer, Pitto and GUlar ^ 
Bihar, to have given good results. The treat- 
ment consists of administering on an empty 
stomach a few c.c. of 10 per cent copper 
sulphate solution immediately followed by 2 
to 3 c.c. of carbontetrachloride in rice gruel or 
linseed oil and in the following day by a purgative 
dose of magnesium sulphate. 



FEEDING FOR MILK PRODUCTION 


P ASTURE is the most ecoaomioal of all contained in th« fodder grazed. It is, thoroforo, 

crops' aEd itS' va.lR6'iS' probably not apple- miiiecessary to offer tbein a proteiii-ricli con- 
ciated to the same extent in Yictoria as centrate such as nieat meui or liiiseetl meal, 
in countries where a cold winter climate is Cows enjoy varietyj and a portion of ehaji 
experienced and costs of production are greatly in the bails or some hay in the paddock is 
increased by the necessity to house and wholly appreciated by them. Altlioiigli the effects of 
hand feed stock during the winter. In this this practice may not be apparent, tlie firy 
State, it is taken for granted that dairy cows roughage will help to maintain normal bowel 
will remain in the paddocks throughout the acti\nty. The amount of dry feed should, 
year, that for some months the whole of their however, not be sufficiently great to lessen the 
nutritive requirements will be supplied by appetite of the cows for pasture, 
grazing only, and that no time in normal Unfortunately, springtime conditioip do not 
years will they have to be wholly maintained continue indefinitely, and on properties where 
with expensive purchased or stored homegrown there is no irrigation, the pastures begin to 
fodder, deteriorate and the milk yield declines as the 

Experience has shown that the best use summer progresses. ^ As soon as this is noticed, 
cannot be made of pastures if cows are allowed supplementary feeding should be commeiicetL 
continuous access to the whole grazing area Cows vary in their inherited capacity to 
throughout the growing season. The rotational produce milk, but the greater yield of ^ the 
system in which the herd is grazed successively high-producing cow is not due, as is sometimes 
in a number of paddocks has not been adopted thought, to its ability to produce more milk 
on many dairying properties, especially those from the same amount of food than a poor one. 
which can be irrigated. Rotational grazing The stimulus to secrete an abundance of milk 
allows pasture in the unoccupied paddocks an results in a keen appetite in the good cow, 
opportunity to grow unchecked, and an increase and when the feed is available she will eat 
in milk yield is always noted at each change more than the low producer. Therefore, if 
to fresh pasture, not fed liberally, her yield will decline to the 

When pastures are luscious and abundant, level permitted by the nutrients received. On 
the average dairy cow will maintain reasonably the other hand, the low producer cannot increase 
high production without any supplementary her milk production beyond her inherited 
feeding at all, but for some high-producing capacity and excess nutrients are stored in the 
cows it may be a physical impossibility to graze form of fat. For this reason, it is a good policy 
sufficient pasture to maintain their condition to feed cows according to their production. If 
and yield to the fuU extent of their capacity, all the cows in a herd are fed alike, the good 
For example, a cow weighing 1,000 lb. and ones will probably be under-fed, ami the poor 
yielding 6 gallons of milk would need to graze ones over-fed. Profitable production comes 
about 200 lb. of pasture daily. Observations neither from cows which are luilf-starved nor 
have shown that a cow in the eight hours from those that are over-fed, but from those 
normally devoted to grazing will consume about that receive a sufficient quantity of the right 
150 lb. of pasture when the sward is dense and kind of food. 

four to five inches in height and this amount is The maintenance of milk yield Ijy feeding 
reduced as the length of the pasture decreases, roughages and concentrates in addition to 
Therefore, for maximum- production it usually pasture is profitable up to a certain point and 
pays to feed high-producing cows a small the amounts of supplements should be fed and 
amount of crushed grain, pollard or some the point at which further suppiementary 
other carbohydrate-rich concentrate. feeding becomes uneconomical can only be 

, Luscious spring pastures are rich in protein, determined by constant observation and 
and the requirements of even the highest- calculation. 

producing cows will be met by the amount The Victorian dairying industry is entering 
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a period which will be marked by a considerable 
decrease in the number of dairy cows. The 
only immediate counter to, the resnitant drop 
in production will be better' feeding to increase 
the average production of all the cows in the 
State, if the seasons are favourable and 
concentrates become more plentiful, there is 
no reason why this could not be done to the 
extent of raising production by 30 or 40 ib. 
of butterfat per cow. Even if the return to 
the farmer from the additional dairy produce 
were almost equalled by the cost of purchased 
feeds and the extra labour needed to bring 
about , the increase, the critical ' world' food 
situatioii should warrant the effort. 

Ill addition to adequate feeding, it is essential 
that a satisfactory water supply should be 
provided for dairy cows, and , as the . quantity 
required varies, it is advisable to give them free 
access to an unlimited supply of clean water. 

Variation in requirements is due to differences 
in si 2 ie of the animals, prevailing temperatures, 
dryness of feed and level of production. Where 
luscious pastures are being grazed, less drinking 
water is needed, because such pastures contain 


about 80 ■ per ''Cent of^ water. This means ,t!mt ' 
a.c'ow which has consumed, ,■ 100., lb'.: of 'this .type 
of pasture has also taken in eight gallons of 
water. 

Milk contains about 87 per cent of water, 
so that in the milk of a cow yielding six gallons 
daily there are five gallons of water. It is, there- 
fore, not surprising to learn that including both 
the water in their feed and the water they 
drink, cows consume between four and five pounds 
of water for each pound of milk they yield. Thus, 
a cow giving four gallons of milk will require 16 
or more gallons of water daily, and the require- 
ments of particularly high producers will exceed 
30 gallons. 

Milking cows will drink up to ten times a day, 
and the total amount taken will he more than 
in the case of cows allowed to drink only two 
or three times a day. Normally, cows do not 
drink in excess of their requirements, and as 
thirst is the best guide, they should, as men- 
«Moned earlier, have free access to an niilimited 
supply of clean fresh water. —Reproduced from 
The Journal of the Department of AgrieuUure, 
Victoria, November, 1945, 


“NEW WAY” BUTTER MAKING 
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A new process for making butter, the 
‘"New Way’’ process, developed in 
Australia, has some marked advantages 
over traditional methods. 

The butter is made without the usual churn- 
ing process. The units of the machinery which 
perform the work comprise a storage and 
standardizing vat ; an extruder, in which the 
change from cream to butter takes place ; a 
pat moulder for forming one-pound and half- 
pound prints, and a box moulder for making 
56-poiind cubes. It is claimed for the process 
that it reduces capital outlay on factory building 
and equipment, and also maintenance and 
labour costs. 

In its treatment of fresh cream the casein 
content is increased from 1*7 per cent to 2 per 
cent, as against normal butter from acid cream, 
in which the casein content is 0*75 per cent. 
As the manufacturing process is completed in 
an enclosed all-metal plant, the butter produced 
has a very low bacteria count. While ordinary 
manufactured butter contains up to ten per 
cent of air, the ""New Way ” process reduces 
the percentage to less than one. During manu- 


facture, while the product is still in the creamy 
stage, salt in solution is applied, and this enables 
every drop of the solution to possess an equal 
content of salt. For this reason, “ New W'ay ” 
butter can be made with greater salt content 
without actually tasting salty. 

The moisture in the butter does not come 
from water, as in the case of standard butter, 
but arises from the moisture in the milk itself. 
This accompanies the fat through all the stages 
of the treatment, including pasteurization. 
Thus a dangerous source of contamination is 
eliminated. 

When the new-process butter emerges from 
the machine at a temperature round about 
freezing point, it is ready immediately for 
transport and marketing. 

Details of the process, as applied to fresh 
cream, are as follows : 

The milk is centrifuged in the usual way, the 
objective being a cream of about 40 per cent 
fat. The cream thus obtained is immediately 
passed through a pasteurizer, and heated to 
the usual flash pasteurizing temperature. 

After this the temperature of the cream is 
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valve chamber. It thus travels with the cream 
into the storage vessel where, by means of the 
agitator, it is thoroiiglily mixeil. 

The actual change from cream into butter 
takes place by extensive chilling and pressure 
in the course” of its movement through the. 
chiller and extruder. It enters the chilFer and 
extrudes in a iluid form, at a teinp<‘rature of 
from 110 to 130 degrees Fahrenheit. The 
finished butter is extruded at the moulding end 
in prints or cubes. 

It is perfectly moulded and ready for wrap- 
ping and immediate delivery . — Austmlian 
Agricultural Newsletter, Release No. AGN/115. 


AUSTRALIAN RICE FOR INDIA 

N ews that 20,000 tons of rice Australia was to send to Britain are 
to be passed on to India and Ceylon points to the development of rice- 
growing in Australia. Introduction of large-scale ineclianized metbods 
of rice .farming enabled Australia at short notice to make an important contri- 
bution to the relief of rice shortage during World ^'ar II. 

The Australian rice industry first met all Australia s rice reqnireineuts in 
1921, and there was a surplus for export from 1930 onwards. Bice is not, how- 
ever, a principal item of diet in Australia, and the^ total amount grown is 
extremely small in comparison with world population. 

The demands of war resulted in a notable venture, when the Coiiimoiiwealth 
of Australia Government established a 4,803-acre rice farm in the Wakool 
irrigation district on the Eiver Murray. Eice^ disappeared from Australian 
tables, but production expanded sharply, and Australia s rice crop had an 
important place in the food strategy of the United Nations east of Buez. 

AH Australian rice is grown under irrigation, aiid^ the industry is highly 
mechanized. The rice is sown by a combination cultivator-seed drill used^ for 
planting other cereals, and harvested b}^ a tractor-drawn, power-driven 
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SURVEY OF INDIA’S FOOD POLICY IN 1944-45 


wheel lias come full circle, and the 

I Central Food Department completes one 

A more year of food administration and 
control. An improvement in Government’s 
power to secure control of stocks of foodgraiiis, 
the maintenance of prices at carefully calculated 
levels, the forestalling of local shortages b}?* 
planned movement of supplies, moving from 
surplus to deficit areas over 10 lakh tons of rice 
during the kharif year and over nine lakh tons of 
wheat for the first six months of the mbi year, 
planning better diets, building or helping to 
build over a million tons capacity of new 
storage accommodation, establishing a Central 
Organization to improve standards of inspection 
and quality, importing wheat on the scale 
recommended by the Gregory Committee, 
securing for India an immediate allotment of 
rice from stocks available in Burma and Siam, 
and the setting up of machinery to progress 
the recommendations of the Woodhead Com- 
mission for the removal of the threat of famine, 
and for the creation of a healthy and vigorous 
population, these are the highlights of food 
policy during the past 12 months. 

Price regulation is the pivot on which the 
whole scheme of food control turns. The 
Government’s aim has, therefore, been to adjust 
the prices of foodgrains gradually so as to 
remove disparities and to strike a delicate 
balance between the claims of the producer 
for an adequate return for his labour and an 
improved standard of living, and the demand 
of the consumer for cheap food and to hold 
prices steady without violent fluctuations in 
either direction. 

Maximum prices for rice are in operation 
all over the country, and statutory maxima 
have also been fixed for wheat, hajra and 
jowar. The statutory maximum price for 
wheat is Es. 9-8 in the primary assembling 
markets in the Punjab and Sind, and Bs. 10-4 
in the U.P. In other wheat-producing provinces 
differentials based on the above figures have 
been allowed. The price of rice for the season 
1945-46 has recently been reduced from Bs. 13-8 
to Bs. 12-4 a maund in the Punjab, from 
Bs. 13-8 to Bs. 13-4 in the U.P, and from 
Bs. 9 to Es. 8-12 a maund in Sind. 


Beductions have also been effected in the 
statutory maximum prices for bajra and joivar, 
i.e., from Bs. 7-8 and Bs. 7 a maund to Bs. 7-4 
and Bs. 6-12 respectively. In addition,- to 
protect the interests of cultivators and support 
the grain market should there be a fall, the 
Government of India have renewed last year’s 
guarantee to purchase all wheat offered at 
Bs. 7-8 a maund, bajra at Rs. 5-12 a maund 
and jotvar at Bs. 5-4 a- maund. 

Regulation of distribution 

While no guaranteed minimum price for 
rice is considered possible in view of the present 
disparities, the rice cultivator is fully assured 
of a market and is protected by the general 
guarantee given by the Government in connec- 
tion with their " grow more food ’ campaign. 

The logical sequel to the Government regula- 
tion of prices is the Government regulation of 
distribution. India has been described as the 
^ largest single organized food unit in the world ’ 
and, ill spite of the vastness of the administrative 
effort involved and notwithstanding all the 
defects and difficulties with which it is associated, 
rationing has made remarkable progress. To- 
day 533 towns with a total population of 55 
million are rationed. The quantum of the 
basic ration in deficit areas has progressively 
been raised and to-day, with the exception of 
four towns, the inhabitants of all rationed areas 
are assured of a minimum daily food ration of 
one pound per adult. 

The use of the rationing machinery to make 
special provision for the vulnerable sections 
of the community, such as mothers and young 
children, for certain classes of industrial em- 
ployees with special needs, and for providing, 
as in the Bombay Milk Scheme, special food 
for women and children, holds out promise 
of an achievement far beyond peace-time 
standards. 

One of the principal recommendations of the 
Foodgrains Policy Committee concerned im- 
ports. The Government have imported nearly 
a million tons of wheat during the year, and 
for the first time since the loss of rice imports 
from Burma, India has been allotted 160,000 
tons of rice from Burma and Siam. It is also 
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anticipated that larger quantities of rice will 
arrive in India during th.e coming year. 

At the same time it must not be forgotten 
that, for the moment, the needs of countries 
overrun by the Japanese in the East and the 
(jrermans m the West make an exceptional 
demand on the world supplies of foodgrains, 
and the allocations are made by the Combined 
Food Boards in Washington. India, with the 
° world, is left in an unhappy state 
of food shortage at the end of the war, and 
patience, forbearance and self-sacrifice will be 
needed if food regulation is to ensure adequate 
supplies and a fair distribution to the hunerv 
nations of the world. ® ■■ 
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Storage accommodation 
The problem of storage is one of the most 

f authorities in 

charge of food administration at the Centre 
m the provinces and States. The Government 
have had to procure, through official machinery 
normally unaccustomed to trading practices 
and with practically no trade bacLround 
large stocks of foodgrains within a few months 
^ after the harvest, so as to prevent the marketed 
' surplus getting into the hands of hoarders 

strain 

on the limited amount of transport available 
the osses due to deterioration had increari 
o»mid.»blr Wiil, as, to o oiiHS 
was inemtable, it was realized that much food 
could . be saved through adequate storage 
accommodation. To prevent the present waste 
of food ranks with the production of food as 

The Government’s storage scheme has been 
designed, to increase with all speed, both 
temporary and permanent storage aecommoda- 

m Government in 

marbets,_at railheads, and in consuming centres : 
to establish buffer stocks ’ in producing areas 
0 set up officially controlledinspection agencies- 
aud to encourage with material and advice 
toe construction of private foodgrains storage 
Ihe results are impressive. The construction 
of storage accommodation of approved scientific 
design, to store 12,00,000 tons of foodgrains has 
been undertaken. Most .schemes have 
een completed or are nearing completion. 

Of toB capacity, the cost for 1,60,000 tom has 
Se entirely by the Central Government. 

have Pravinoial Governments 

have shared the expenses, on a 50-50 basis 
o another 1,00,000 tons capacity ; and of the’ 


2,60,000 tons of storage in which the Central 
Government are interested, accommodation 
for more than 2,00,(X)0 tons has been completed. 
Ihe rrovincial Governments are adding at 
their own expense, 8,50,000 tons capacity ’and 

Government 

about 50, m tons. In addition, the Central 
^epot at Karachi, functioning since 1944 can 
hold 2,00,000 tons of foodgrains. It is interest- 
*bat the quantity of controlled 
bmidmg materials, _i.e. steel, cement, timber, 
and coal for burning bricks released by the 
Goveriment for the construction of this storage 


Rescue operations 

administration 

Mder review various kinds of disasters— 
tomporary failure of local 

IT anticipated aud 

provided for. Here are a few examples of 
emergency schemes that were carried throu<ffi 
successfully with the cooperation of the War 
Iransport Department and the railway autho- 

wheat 'position 

in the U.I. towards the end of the rabi cron 
year, about 76,000 tons had to be despatched 
by special trams from Karachi and other areas 
to u H. within a period of two months. (2) To 
avoid a breakdown in the supplies of wheat 
pr^ucts for the fighting forces, large quantities 
of wheat were moved from Karachi to Northern 
India in May. (3) In March and April, Delhi 

frs w? ^7® ® breakdown in 

arrangements, but for the 
timely arrival of special trains carrying wheat 
snpphes from Karachi. ^ ^ 

Reshipping of wheat from one port to another 
K an expensive operation. Several lakhs of 
rupees woifid have been lost to the national 
exchequer, but for the strict watch kept through- 
out the period on wheat arrivals from abroad, 
and the immediate action taken to secure 
^version of ships at sea in the light of require- 
ments of wheat at various ports. ^ 


Planning better diets 

Commission has affirmed 
that the Government should not only take every 
possible step to prevent starvation, but must 

S®“ improve nutrition and 

create a healthy and vigorous population. The 
Food Department has, accordingly, accepted 
toe responsibility of improving the general 
nutrition of the people by active . steps, of 
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stimulating thought and knowledge on the 
subject of correct diet, and of improving the 
supply of individual items of diet which are 
necessary to remedy deficiences. In the dis- 
charge of this responsibility a Planning Section 
lias been set up in the Department, and 
enquiries which are now being conducted by it 
should make possible the formulation of a 
dietary standard for health, based on precise 
knowledge of the diets of various classes of 
people in different parts of the country. 

It may be possible to conquer famine, the 
widespread lack of a sufficiency for life ; far 
more intractable is malnutrition, the lack of 
the right kinds of food which both fosters 
, specific diseases and generally lowers resistance 
to all. It is recognized that sustained and 
prolonged efforts are necessary to combat 
malnutrition, and relief measures must be based 
on extensive individual enquiry. By enlisting 
cooperation of specialists in nutrition by the 
enforcement of priority milk schemes already 
in operation in many areas, and by various 
special arrangements for directing supplies to 
those who most need them, the Central Food 
Department, can help to lay the foundations of 
a healthier nation. At this stage, more than 
that can hardly be expected. 

Against the background of the past 12 months 
we can look at the future. The prospect is not 
too gloomy, not forgetting the damage done 
to crops in some parts of the country either by 
drought or floods. When the plan was 

discussed two months ago, ail that the country 
heard were warnings of a new austerity. Those 
warnings were wise, but with the expectation 


of more imports particularly of rice, in which 
India has had to go extremely short for the 
past three years, we need not be unduly pessi- 
mistic. So far as is known at present, Army 
demands are not likely to be more than one- 
third of their previous volume. In 194^), 
therefore, we can expect a niaiiitenance of the 
basic ration ; a transition from planning for 
bare sufficiency to planning for better diets ; 
special provision for expectant and nursing 
mothers ; for workers in canteens, for school 
children, and young people in general. Such 
measures will return a rich dividend in general 
contentment. 

Until the battle against famine and malnutri- 
tion is won, a successful year of food adminis- 
tration is only a milestone. With the end of 
the war, food regulations become more irksome, 
but the reasons why their relaxation must be 
a gradual process are well understood. 
Economic regulations are the means by which 
India, as a part of the world orgaiiimtioii, 
must adapt itself to the chaos of the aftermath 
of war. 

Food administration has been a long and 
difficult process of experimentation. Lessons 
have been learnt which will reduce its incon- « 
venience and improve its efficiency, in the 
course of adaptation from the needs of an 
emergency to the requirements of future 
prosperity. The prize of success is a working 
combination of planning and freedom from 
widespread famine ; the penalty of failure is 
short-lived chaos followed by planning with- 
out adequate food. — Reproduced from. Indian 
Information^ January, 1, 1946. 
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fundamental causes of soil erosion are economic 
for the population of the Punjab foothills is 
greater than the land can support. This is 
particularly obvious in the Kangra valley 
and also in the Murree Hills where the cultivator 
with only a minute holding of perhaps one acre 
per family continues to grow crops such as 
■ maize, millet and wheat, all of which are- 
essentially suitable for extensive cultivation on 
arge hcxldiiigs. ^ The salvation of such areas 
appears to_ lie in an alteration of the outlook 
of the cultivator, to turn him away from such 
crops and to ask him to concentrate upon fruit- 
growing, vegetable production, bee-keeping and 
the many other phases of rural reconstruction 
oy which his income from a very small holdinn 
•can be increased, . ' , . ■ ^ ■ 

The author who held the post of the Chief 
Conservator of Forests in the Punjab for four 
years had many opportunities for studying 
this fascinating problem, and his observations 
■and recommendations should prove of the 
greatest value as an iudication of the lines on 
Which further expansion can best be made. 

er the prOTincial post-war reconstruction 
scheme of the Forest Department an expendi- 
ture of two crores of rupees during five vears 
is visualized, a very large part of which is purely 
R M work rather than forestry.— 


PADDY CULTIVATION 

Edited by W. R. C. Paul, M.A., M.Sc., Ph.D 
(Issued by the Department of 
ivii Defence, Ceylon Government Press 
Colombo, pp. 90.) 

R ice happens to be the staple diet of 
people in Ceylon but the production of 
paddy is not sufficient for her increasing 
population. About 72 million bushels of paddv 
will be required to make the island self-suppor- 
ting with regard to rice. Cevlon depended 
for rice on Burma, Indo-China; Thailand and 
India and with the stoppage of supplies from 
these countries as a result of the World War 
the island was faced with a serious shortage' 
Heed was therefore felt for increasing her oSt- 
put of paddy crop. With this end in view the 
National Food Campaign pamphlets, dealing 
with paddy, were issued and these were widely 
appreciated. 

The booklet under review is one of the series 
mentioned above, and has been brought out, 
as the Civil Defence Commissioner in his fore- 
word explains, ‘ to give as full information as 
possible on various aspects of paddy cultiva- 
™°th emphasis on improved 


rhe booklet is divided into twelve chapters 
each dealing with a special aspect of paddy 
cultivation. In _ Chapter I, an introdLiS 
has been given in which the history of paddy 
cultivation m Ceylon has been traced and the 
fateT^ requirement of rice in the island indi- 
cated. Ihe morphological description of the 
paddy plant is the subject matter of Chapter 

ThUdwf® 7®^!“ of Chapter Hi. 

on ^ VxV®*®”® of irrigation are described 

in phapter IV In dealing with floods and 

attention ‘Pi*''' 

attentioii_ to the question of soil ero.sion and 
his warning that ‘the e.xploitation of jungle 
on hill slopes situated in river basins should 
cease IS appropriate. A rotational cropping 
of paddy with other crops has been recnm? 
diseases controlling incidence of pests and 

rchw a W, ages 

(Chapter k I). Ve are told in Chapter VII 

that paddy is sown throughout the vear in 
different parts of the island, although there are 
two mam seasons =, The problem of mannrS 
and soil management has been dealt with at 
ength in Chapter VIII; it is stated therein 
that phosphate is not needed on the averagg- . 
wet zone paddy soil but nitrogen as well L 

soils. The consideration of green manuring 
could as w ell have been included in this Chapter 
but has unnecessarily been postponed to a later 
Chapten(Chapter XIII). Chapters IX and X 

rtA IT+l problem of selection ; 

the author says it is, generally, the long-term 

jield and, wherever possible, they should be 
brown in preference to the short-term varieties ’ 
The contents of Chapter XI (Plots, Bunds 
Drains and Channels) could have been included 
m some other chapter preferably in the one 
dealing with floods and drainage. Chapters 
AU-AA have been devoted to the various 

cultivation of 

paddy— the preparation of land, sowing 
harvesting yield etc. ; a brief account of the 
y-products of paddy and the nutritive value 
ot rice has also been included. Pests and 
peases are somewhat adequately dealt with in 
the last two Chapters (XXI and XXII), and 
measures for their control as well as those for 
storage have been indicated. 

nnS® and informative 

publication and is hkely to he of value not only 

to actual cultivators but also to students of 
apcultoe and the general reader interested in 
the subject. No conceivable aspect of paddy 
cultivation has been left out. The booMet is 
copiously illustrated with text figures and, on 
the whole, well-printed.— U.N.C. 




From All Quarters 



Mosquitoes introduced into the first cage 
showed no marked tendency to migrate to 
the second cage and vice versa. Altiioiigh a 
snial! number of mosquitoes moved across 
through the connecting tunnelj no evidence %vas 
obtained of any repellent effect. 

The grass was macerated and distilled to 
obtain the principle respoiisilde for the odour. 
The distillate retained the smell of the grass. 
M-osquito larvae were bred in this distillate. 
They grew up normally as in the control (drain 
water) and the adults emerged showing that 
the distillate had no effect on the life of the 
iaiw'ae. 

Some of this grass seeds were also sent to the 
Malaria Officer, Kalpetta, Wynaad, who subse- 
quently reported that the grass did not exhibit 
any mosquito -repelling property. Eeports 
from the agricultural resea, rch stations to 
which seeds were sent for trial also show^ed the 
same result , — Depwrtmeni of AgricHlture^ 
Madras. 


EXPERIMENT ON WYNNE GRASS IN 
SOUTH INDIA TO TEST ITS MOS- 
QUITO-REPELLING PROPERTIES 

T he seeds of wymie grass {Melinis minuU- 
flora Beauv.) w^ere sowm in pots as well as 
in a fiueN prepared seedbed. Germination 
was good only in pots. Later -the seedlings 
were transplanted in an area of about two cents 
in the field in the month of May, 1943. The 
plants established soon, but they were not 
very vigorous in growth. The leaves were 
pale green in early stages and later the plants 
became normal in growth and flowered towards 
the close of the year. In the early stages the 
plants emitted very light odour but later the 
odour became, stronger. The odour could be 
smelt from some distance from the place where 
it was growm. In field observations various 
insects such as jassids, grasshoppers, beetles. 


^nYhen the grass was cut and dried in shade it 
still emitted the odour. When this dried grass 
was spread in a corner of a building where 
mosquitoes w'ere found to be numerous, it was 
noticed that a very large number of them 
perched on it during the daytime. 

The Government Entomologist to whom some 
pots of this grass were given for conducting 
experiments on this, reported that mosquito 
larvae were found near the roots of this grass 
thus evincing ho mosquito-repelling property 
assigned to it. The veterinary doctor to 
whom the grass was given for trial, ..reported 
that external application of aqueous extract 
of the grass did not give relief to the fowls 
infested with mites. 

The following expenments were conducted 
under controlled conditions to test the mosquito- 
repelling properties : 

Mosquitoes were reared in the laboratory 
and let into a cage in which this grass was 
also raised. In another cage mosquitoes were 
let in without the grass. The death rate 
of the mosquitoes was the same in both the 
cases. 

Another experiment was conducted to ascer- 
tain whether the grass has any marked repellent 
effect. This was done by having two cages, 
connected by a tube. In one case Melinis 
minutifiom was growing but not in the other. 


VEGETABLE VALUE OF OPEN 
LEAVES OF CABBAGE PLANTS 

A NORMAL cabbage plant ‘consists, at 
harvest time, of the ' head ’ into which 
the upper whitish and tender leaves fold 
themselves up, and the more mature and deep 
green leaves which remain open below the 
" head The heads are the crop of real 

economic value, as they alone are used as 
vegetable for human consumption. 

At present when extreme scarcity of vege- 
tables stares us in the face, and ' grow more 
vegetable ’ campaigns are laimched ail over 
India, it will be of great interest and economic 
benefit to the country to realize that the open 
leaves of cabbage plants, which are equal in 
bulk to the heads themselves, and which are 
either fed to cattle or throwm away into manure 
pits, can be used as human food with advantage. 
In fact, the open green leaves are richer in 
imtritiohal value than the cabbage heads 
themselves. 

It is found that 290 lb. of whole cabbage 
plants’ yielded 140 ib. of heads, 125 ib. open 
leaves and 25 lb. of unusable stem. The yield 
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of cabbage heads alone per acre is in the neigh- 
bourhood of 20,000 Ib., and the fact that the 
open leaves are equal to the heads in bulk, 
indicates the huge loss sustained. 

The investigations, an account of which is 
given below, were carried out at Baroda during 
the course of the State’s campaign to grow 
more vegetables. 

A sample of lea\'es of curly Kale, a vegetable 
plant of the cabbage family, received through 
the courtesy of Lt. Col. Hancock, Eesident at 
Baroda, suggested that the open leaves of 
cabbage might also be used in the same way. 
Further enquiries brought out the fact that, 
in. some parts of Kathiawar, open leaves of, 
cabbages are being used as vegetables by the 
poorer classes of people. Both of these types 
of leaves are deep green and rather coarse 
when fully mature, and when cooked with salt 
and spices after chopping in the usual way, 
give products that are slightly pungent but 
very tasteful and indistinguishable from one 
another. A number of cabbage growers and 
others were indeed surprised at the palatability 
of the cooked cabbage leaves. These leaves 
were welcome even 'when cut into shreds and 
used raw in salads. 

Table I shows that the open leaves of cabbage 
are more than tl.iree times as rich in mineral 
contents, and possess more than double tlie 
amount of fibre than the parts forming the 
heads, and the former, being more sun-beaten 
and greener, possibly contain a much higher 
vitamin value as well. 

Table .1 ■ 

Analysis of open cabbage leaves (oid heads 


Head 



mature; 
green . 
leaves . 
per cent 

1 

Immature of 
greenish 
leaves form- 
. ing the 
outer part 

■ Core^’-' 

or the 
central 
part , 
per cent 

Kemarks 


' i 


, '3 ^ . 

'■V 4 

Moisture 


88*39 

■'85*'99: 

Average 

Dry matter 


11*61 

14*01 

of three 

Fibre' 

2-56 ■ 

M4 . 

■ 1*43 

samples 
in each 

Asb (mineral 

3*50 

0*86 

1*08 1 

contents) 



■ • i 

case 



It is, therefore, clear that the nutritional 
and vegetable value of the open, greener leaves 
of cabbage plants is much higher tlian that of 
the heads, which are actually eaten. If only 
the former could be brought into common use 


as human food, whether in the fresh or dehy- 
drated forms, our vegetable supply will greatly 
increase without extra cost or trouble.— 
S. S. Bhat, H orUcultuHst to Government, Baroda. 

■PENIGILLIN, IGE;,CREAM 

KEW method of mixing the miracle 
drug peniciiiin with ice cream for Iiiohh- 
.effective administration by mon tli instead 
of the usual hypodermic iiijections, was 
announced recently by the United States Navy— 
a fact that^notonly made news as .fer as the 
daily press of the country was concerned, but 
also opens some brand new merchandizing 
possibilities for the ice cream industry of the 
nation. 

This new method of mixing peniciiiin with 
ice cream was developed by the Naval Training 
Centre Sanitation and Preventive Medicine 
‘ staff at. San Diego, California, after seven 
months of research, according to The Boisl. 

‘ Careful scientific research relates The 
Hoist, fhsis proved the efficacy of the treat- 
ment in combating streptococcus infections of' 
the^ throat, scarlet fever, trench moutli, gin- 
givitis, stomatitis and acute or sub-acute 
tonsiiitis. 

' When experimentation first started, one of 
the greatest problems to overcome was the fact 
that pemciliin, in its pure state is extraordi- 
narily bitter, tasting like quinine. Ice cream 
proved, after numerous tests, to be the ideal 
carrier of base for the medication. It was 
found to meet the taste requirements and to 
dissolve slowly, clinging tenaciously to the mucous 
membranes. Another factor in selecting ice 
cream was the tact that penicillin retains' its 
potency for a considerable period when kept 
ill a chilled environment. 

‘ Particularly good results were obtained in 
the treatment of babies by this method. Not 
only does it eliminate the objectionable needle 
injections, but, in infants who have difficulty 
in swallowing, penicillin ice cream is readily 
acceptable and brings relief promptly. 

‘ Value of the new treatment is enhanced by 
the fact that in the case of throat infections 
ice cream is usually the most acceptable food. 
Thus patients receive the nutritional value of 
ice cream and their medication at the same 
time h 

In the preparation of the medication, reports 
The Hoist, ordinary ice cream is allowed to 
become soft and then the penicillin is added. 
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After being tliorougMj mixed, the iee cream 
and peuiciliiii mixture is poured into paper 
cups and refrozen. The unit dose, when given 
by inoutli, varies from 2,000 to 25,000 units of 
peniGiilin, depending upon the severity of the 
case. Severe cases are treated every four hours 
aroiiud the clock. 


, , ; , Even ; in se:vere ^ cases, .TO: doses^ of. the. penicillin 
ice cream usually results in complete elimina- 
tion "Of ..streptococcus , infectiorrsy it is ■ elaimed. 
'After the second ^eup ^of ice, ..cream,, patients 
were found to be ■.;coiiifo..rtabl.e and , the tliroar 
irritation relieved \-~-Cana(ikm Dam/ md Ice 
Cream. Journal, November lOfo. 


MILK-^THE STAFF OF LIFE 

T here is an old adage that ' bread is the staff of life But tJiis will 
need revising if people will only realize that ' Milk is nature’s most nearly 
^ perfect food And it seems to be ' up to ’ the producers and processors 
of mffk and milk products to drive this fact home to the consuming public. 
Nutrition experts oat the University of Wisconsin have handed out these 10 
reasons why milk has earned this title : 

One qua£b,of milk gives 4:5 J)er cent of your daily protein need ; 

One quar^ of milk gives 20per cent of your daily calorie need ; 

One quart of milk gives 66 per cent of your daily phosphorus need ; 

One quart of milk gives 3S per cent of your daily fat need ; 

One quart of milk gives 145 per cent of your daily calcium need ; 

One quart of milk gives 33 per cent of your daily Vitamin A. need ; 

One quart of milk gives 14- per cent of your daily Vitamin B need ; 

One quart of milk gives 100 per cent of your daily ribodaviii need ; 

One quart of milk gives 50 per cent of your daily' Vitamin C need ; 

One quart of milk gives 20 per cent of your daily Niacin need. 

Milk is the only human food which if mineralized with iron copper and nianga- 
nese gives it all the requirements of a complete food . — Canadian Dairy and Ice 
Cream Journal, November, 1945, 


COVER PICTURE 

The illustratioii on the cover represents a country 
seed drill used in wheat cultivation — {Oowtesy of 
Central Publicity Officer, Indian State Railways) 
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From wliat lias been said above it is apparent 
that in order to counteract one of the major 
factors diminisbing agricultural production, 
this weed must be controlled or, preferably, 
eradicated. Various methods have been pro- 
posed froni time to time for dealing with this 
weed ; these may be grouped under three heads : 
(1) mechanical, (2) biological and (3) chemical. 
It will be profitable to examine the methods 
proposed separately. 

The mechanical methods may be taken up 
first for consideration. Ploughing is one of the 
methods advocated and, to a certain extent, 
success seems to have been achieved. The 
underlying idea appears to be that by plough- 
ing, the underground parts of the weed, i.e. 
rhizomes, would become detached, exposed 
and woubl ultimately be desiccated and killed 
by the sun. Since the plant has rhizomes and 
roots well below the surface soil, ploughing has 
to be necessarily .deep enough to effect their 
exposure. The use of tractors for this purpose, 
although highly desirable, is precluded because 
of the. expenditure involved. ' An adjustable 
hakkar ^ according to Howard^ capable of 
working to the depth of 8 to 9 inches ‘ can be 
usefully employed for this purpose \ ‘ The 

broad share of this plough, when ihe wings 
and sole are removed, acts as a very efficient 
and self-cleariiig hakhat blade and uproots the 
dense mass of kans rhizomes ^ Ploughing and 
cross-ploughing are recommended in the 
beginning of and during the rainy season or 
towards the approach of winter which synchro- 
nizes with active growth-period of the weed. 
Even after these operations, pieces of rhizomes, 
which remain alive, may put forth fresh shoots ; 
these have to be dug out and destroyed. This 
method has the advantage that the ‘ soil is 
lifted, not inverted, and no interference with 
levels takes place The cost of the imple- 
ments required is not prohibitive and a leans- 
infested field can be reclaimed within a year. 

It has, however, been pointed out that the 
method detailed by Howard serves at best 
only to control tlie weed and not, necessarily 
to eradicate it. The isolated shoots, appearing 
after the completion of ploughing operations, 
have to be attended to and this adds to the 
total cost of eradication. Further, pieces of 
rhizome escaping injury and desiccation are 
potential sources of re-infestation. 

The Department of Agriculture of the:Centrai 

Howard, A. (1927). Agricultural Journal of India, 12, 

30 


Provinces and Berar^ recommends the adop- 
tion of the ‘ cultivated fallow system ^ for the 
eradication of the kans weed. The land is 
ploxighed several times a year but no crops 
.are grown. The implement used is a desi 
plough. By continuous ploughing and cross- 
ploughing the grip of roots on the soil is relaxed ; 
the underground parts are also exposed there- 
by. It has been suggested that eradication is 
effected by this method to an appreciable extent 
in about a year's time. The use of desi plough, 
as proposed in this method, is no doubt an 
attractive feature from the point of view of 
ordinary farmer who can ill-aftbrd costlier 
implements. But leaving the land fallow for 
the wdiole year prevents the farmer from 
getting any returns from it and ultimately adds 
to the expenditure incurred in the eradication 
of the weed. Moreover, scattered bits of 
rhizome escaping injury and remaining un- 
attended to for a long time, may lead to resumed 
growth and possible re-infestation. 

Another method has been tried at the 
Izatnagar Farm of the Imperial Veterinary 
Research Institute and lias been reported by 
Hosaiii^, The method essentially consists of 
cultivating the land with a ' Victory ' plough, 
and at the same time, picking out the exposed 
underground parts from the furrows. Tin? 
operations are carried out after the rabi crtip 
has been harvested and, previous to ploughing, 
the land is softened by irrigation. Sunn hemp 
is then cultivated ; after the plants have 
attained a certain height, they are cut down 
and allowed to decompose on the field. This 
prevents any fresh growth of isolated rhizomes. 
This method is somewhat different from the 
foregoing ones in that it makes use of biological 
means of control together with purely inecha- 
nicai devices. 

All the mechanical methods described above 
suffer fmin obvious defects either in the shape 
of special implements or employment of extra 
labour, thus increasing considerably the cost 
involved. Further, it is doubtful whether by 
mere exposure the underground parts are com- 
pletely killed. On the other hand it ap|)ears 
conceivable that some isolated portiems ma-v 
retain the capacity of initiating fresh growth 
and these may possibly help in the re-infesta- 
tion of the treated land afresh. 

^ Eradication of kans hy the cultivated fallow 
Leaflet No. 18 of 1937, Department of Agriculture, C. P. 
and Berar 

« Hosain, M. P. (1944). Indian Farming, 6, 128 
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Witli regard to the biological control methods 
it has been held that these are more effective 
and that eradication is more complete. Tambe 
and Wad^ suggested that the weed could be 
exterminated simply by providing adequate 
cover to the land infested by it. They found 
that Crotalaria juncea (sunn hemp) could be 
successfiiliy employed for this purpose. The 
plants are grown to a certain height ; they are 
then cut down together with the weed, spread 
over as a sort of cover on the land infested and 
allowed to decay there. Any other material 
could be used as a cover ; bhoosa, for example, 
or even a collection of the weed itself could be 
used for this purpose. A heavy layer of manure 
would serve as well or bunding the land and 
filling it with water, 8, 9 but in the case of such 
treatments the cost would be prohibitive. 

The method outlined above, besides being 
simple, has several additional points in its 
favour. It does not require any special appii- 
ances and involves no extraordinary expendi- 
ture or unusual employment of labour. It 
has the additional advantages that the time 
required is rather short, that the land is en- 
riched by the decomposed covering matter and 
that more or less complete eradication can be 
effected. 

The control of the weed by means of chemical 
substances remains to be considered. A variety 
of chemicals have been employed for weed 
killing or weed eradication in foreign countries. 
These have been used in various ways. For 
example the soil may be rendered unsuitable 
for particular types of weed by altering its 
, acidity by the application of certain chemicals. 
In other cases the weed may be scorched by 
the chemicals employed or be killed as a result 

' Tambe, G. C. and Wad, Y. D. (1938). Agrimlture 
and Livestock in India^ 8 , 397 

^ Eradication of bans hy the cultivated fallow system. 
Leaflet No. 16 of 1937, Department of Agriculture, C.P, 
and Berar 

The eradication ofkanst kunda, Duh and Nagarmotha 
Leaflet No. 17 of 1937, Department of Agricuitui*e, C. P. 
and Berar 


of the toxic or poisonous effects induced by 
these. 

Very little work seems to have been done in 
India- on the. control or eradication of weeds by 
chemical substances. Tambe and Wad^9 write 
that "^chemicals such as sodium chlorate, sodium 
arsenite and sulphuric acid have recently been 
employed for weed eradication but trials with 
these chemicals on Awis have not given satis- 
factory results and their application was 
laborious and costly 

From the above brief review it would be 
clear that the various methods employed for 
the eradication of leans have been tried far too 
exclusively of each other. It has not been 
generally -realized that the results obtained 
from one method may be helpful or even 
complimentary to those from another. Thus 
a combination of several methods may prove 
more fruiifui than the employment of any 
one singly. The results obtained at the 
Izatnagar Farm encourages such a belief. 

Plant hormoiies have recently been success- 
fully used for killing weeds A ‘number of 
chemical equivalents of. actual hormones have 
been discovered which, w^hile adversely affecting 
the development of weeds, leave many cultivated 
crops unaffected. One such compound, named 
M e tho X one {4-Chloro-2-metIiylphenoxyacetic 
acid), has been found to be amazingly success- 
ful in killing weeds. It has been observed 
that it would kill various weeds without causing 
any damage to the cereal crop grown when 
applied, either in solution or as powder, at the 
rate of eight ounces per acre. The discovery 
that hormone preparations may be used for 
fighting weeds opens up fresh avenues for 
attacking a baffling euem3^ How far the 
application of this discovery may be helpful 
in this country remains to be seen. 

TainbG, G. C. and Wad, Y, D. (1938). AgticuUuTe 
and Livestock in, India^ 8, 397 

» ^ Discovery {nAr>), 6. 327 
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PLANNING YOUR HOME GARDEN. II 

M, S. Eandhawa 

Secretary^ Imperial Council of Agricultural Research, New Delhi 


I F plantation of ornamental trees in the Compounds of private houses 
compounds of private houses is properly When you are building a new house, the 
planned, their cumulative effect will be very first step you should take is to cut all existing 

striking and tims private individuals can create Siris, Mahiia, Babul and other trees, most of 

an artistic environment for their families and which are self-grown. This may appear painful 

also add to the beauty of the town which has especially when mature trees' ate concerned, 

claims on them as its citizens. Unfortunately but it is a necessity, for no planning is possible 

ornamemtal trees find a very unimportant unless the existing confusion is cleared. In 

place in our house-building schemes. Few any case if shade is a problem, the existing 

people realize that iigly-knotted Neem trees, self-grown trees should be gradualiv removed. 

! dark mango and Siris trees with noisy rattling After this preliminary surgery is over, start 

pods produce a very ugly effect and mar the the new plantation. The best plan for a liouse 
, beauty of even the most modern-looking of average size on a plot from two acres 

building. Compounds of houses with crowded and less is as follows : Have ornamental 
growth of mangoes, guavas and jack-fruits flowering trees of medium size at the sides, 
look gloomy, dark, depressing and dismal. dwarf ornamental trees or shrubs in front, and 
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fruit trees at the back behind the house where 
they are not visible from the main entrance. 

In the case of small and medium-sized houses 
with small compounds, oriiamental trees should 
be planted only on the outer boundaries. It is 
no use planting avenues on the inner roads in 
a small compoiuid, for such avenues produce a 
stifling effect and the compound appears 
narrower still. If you have about two acres 
of land then have a double row of trees at the 
sides ; the outer row should be of ever-green 
shade trees with ornamental foliage, like 
.Acacia .auriciihiformis, Polyalthia longifolia 
{AsoMn],. Putranj.wa roxburghii^ or Amla 
{Phyllantkm Have a row of one 

species on one side and of another on the other. 
All these trees have a compact linear crown 
and beautiful foliage. Planted at a distance 
of 15 ft. they produce a beautiful screen which 
also serves as a background for the flowers of 
ornamental flowering tre.es which should be 
put in the second inner row at a distance of 
about eight feet from the outer row (Fig. 3). 
Only dwarf flowering trees which are listed 
separately should be grown, for it is no use 
putting big trees with spreading umbrelia- 
like crowns like Gul Mohurs in compounds of 
small houses where space is not available for 
their full growth. 

Trees with fragrant flowers 

We have also a number of trees and shrubs 
which emit fragrance at night time, especially 
during rains, such as Gardenia kicida, G. florida, 
G. latifolia and Gestrum nocturnimi {Raat M 
mni). These can be planted to their best 
advantage opposite windows and doors of 
bedrooms, so that you may enjoy their fragrant 
smell in the evenings, particularly in summer 
months. 

Flanning the garden in your compound 

While planning your ideal home, do not 
forget to pay a proportionate attention to the 
layout of your compound. The house and the 
garden in the compound should be designed as 
a unit, and one should consider how the garden 
will look from the house, and how the house 
will appear from the garden. The garden of 
the compound provides a background and 
setting to the house, as a frame to a picture. 
The view of the garden from, the house is very 
important and there should be something 
pleasant and colourful to look at from every 
door, window and verandah. Facing the 
verandah beyond the open lawn, one may 


plant Pink Cassia, Amxdtas, Peltopliorura, 
Jacarandas, or Bauhinias which all flower from 
March to June, the hot months in which we 
sit in the verandahs of our houses. Plowever, 
do not smother the house in trees. The trees 
should be restricted to the boundary wall and 
corners of the plot, and have a level, quiet and 
restful lawn in front of the house (Fig. 4). 
In a small plot, a feeling of spaciousness is 
given by a foreground of hiwn, and if trees 
are planted too near the house, the result 
is stifling confusion and narrowing of the 
compound. 

As regards the design for your garden, the 
only sound advice for a person building a 
modern house is to choose a simple design 
harmonizing with the plain modern archi- 
tecture of the house. Intricate flower-beds 
with borders, unnecessary hedges, meaningless 
pathSj, useless pergolas, sun-dials, fountains, 
statues, and unnecessary green-houses should 
be avoided. Star-shaped and polygonal 
flower-beds are difficult and more costly to 
maintain as compared with simple rectangular, 
round or oval plots and appear irritating. 
Simple circular, oval, or rectangular plots are 
not only easier to maintain, but are also restful 
If there is a low piece of land, make use of it 
by making slopes and terraces for the growtli 
of annuals. Annuals grown on 4 to 5 terraced 
plots give a fine display. The flower-beds 
should, be at least 6 to 10 ft. broad, for the 
annual herbaceous border wdth tall annuals 
at the back, medium-sized plants in the 
middle and dwarf annuals in front cannot be 
displayed to its best effect in narrow strips of land. 

So far verandahs are concerned it is better 
to keep them free of crotons, ferns and such 
other plants. Too many ilower-pots in 
verandahs, the relic of early Anglo-Indian 
gardening, create untidiness and are also 
favourite haunts of snakes, scorpions and 
spiders. Fern-houses also go ill with modern 
houses. On the other hand cacti with their 
peculiar globular, cylindrical and snakc-like 
shapes fit in admirably with modern architec- 
ture and a rock-garden with an assorted collec- 
tion of cacti is an asset to a modern house. 
Lantanas, Hazara orange, Petraea and 
Bougainvilleas grown in standards also add 
a good deal of charm to a compound. Do not 
have too many of these, a few plants judiciously 
placed at appropriate places produce a far 
more pleasing effect than a crowded group of 
plants. Simplicity of treatment and design 
is the key-note of a modern garden. 
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supporting a roof of twigs appear very ciiarm- 
ing ill the month of November. Beans, 
Pelhas and pumpkins may also be grown on 
such supports where they are safe from monkeys 
and other pests. 


List of dwarf ornamental :if ms suitable 
for small compounds-- 

L Flowering trees 

1. Acada aimcuUformk ■ 

2. Ahngiiim Lajiiarcliii 

3. Bauhima piirpurea 

4. B.^ariegahi 

5. Brownea cocci^iea 

6. i?. ariza 

7. Butea frondosa 

8. Cassia fistula 

9. C. Jmmhica 

10. G.^marginata 

1 1 . Cochlospernmm gossg pi u tn 

12. Cordia sebestina 

13. Crataem religiosa 

14. Erythrina blacken, E. crista gall i 

15. Guaiacum officinale 

16. Giliricidia maculaia 

17. Holmrliaem antulyssenlerica 

18. Jacaranda tnimosaefoUa 

19. Kleinhovia hospita 

20. Lagerstroemla thorelli 

21. Mesuaferrea 

22. Milletia aurmilata and other species 

23. Pongamia glabra 

24. Plumeria rubra and P. alba, 

25. Baraca indiea 

26. Solaimm wrightii 

27. Spathodea mlolica 

28. StercuUa colorata 

29. TecomcUa imdulata 

30. Thespesia populma 


IL Fragrant trees and shrubs 

1. Alstonia sckolaris 

2. Anthocephalus mdicus 

3. Artabotrys odoratissinius {hara chanipa) 

4. Gardenia lucida 

5. G. latifolia 

6. G,fiorida (Gamlhraja) 

7. Iliptage madahlota 

8. Ixora parviflora 

9. Lawsonia alba, 

10. Magnolia grandiflora 
IL Michelia champaca 

12. Murraya exotica 

13. Nyctantkes arbortristis 

14 . Sohinus molle 


Hedges 

Hedges form an important component of a 
garden in the compound of a house. Here too 
one must discard formalism. Place a hedge 
where it is necessary and where it has some 
function to serve. Hedges can be used for 
separating the kitchen garden from the annual 
flower garden or for screening a portion of the 
garden where one can recline in comfort in the 
sun during winter. A variety of Cypress 
(Thuja) or i¥or Pa7ikJd forms an excellent 
hedge and on account of its ever-green nature 
and dark-green colour is to be preferred to 
common Dodoneas and Durantas. Hedges can 
also be used not only for marking the boun- 
daries of the compound, but also for screening 
servants’ quarters, garages and other unsightly 
features of the house. 

Where the land available is small, do not 
have the building in the centre. This will 
mean creation of useless ribbons of land on 
both sides which cannot be of any value. In 
a small plot, place the building on one side thus 
leaving a fairly ample space for a lawn in. front 
and on one side in the shape of an L, the sides 
of which can be planted with dwarf ornamental 
trees. In the plantation of trees one should 
also overcome the craving for symmetry by 
putting exactly similar trees on both sides, 
in the art of decoration balancing effect is more 
desirable than dead geometrical symmetry. 
Two groups of trees of two different sizes on 
both sides create an artistic balancing effect. 
In modern decoration the tendency is to break 
the symmetry in such a way that balance 
results. 

There are some people who would rather 
have plants which produce flowers all the year 
round, rather than annuals which dower for 
a couple of months only. Where space is 
limited there is much to be said in favour of 
this view. Ganna-beds, ornamental shrubs 
like Myenia erecta, red, yellow and orange 
varieties of Ixora, blue Plumbago and Zinnia 
linearis, a perennial dwarf Zinnia with orange- 
coloured flowers, provide a good substitute for 
annual flowers. Oanna-beds can be laid out 
opposite bathrooms, as their broad leaves have 
a quick rate of transpiration and provide an 
easy solution of the drainage problem. 

Vegetable gardening has its artistic side as 
well Neat rows of cauliflowers, egg-shaped 
white brinjals and scarlet tomatoes look 
attractive. Bottle-gourds and Snake-gourds 
when grown over a scaffolding of tree-trunks 
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Fig. 4. A Sclieme of Evergreen Flowering Trees for a small house 



IIL Trees with omamentel foliage only 

1 . A verrli oa earambola 

2. CalUsiemon lanceokUiis 

3. GitJiarexfjlum subserraiiini (fiddlc-wood) 

4. Folyaltliia longifoUa 

IV, Trees with ornamental fruit 

L Hazara orange 

Fruit trees in compounds of houses 

Wo do not recominoiid the total banishing of 
fruit trees from the compounds of private houses;. 
From the aesthetic point of view, the main 
objection is that on account of their unattrac- 
tive appearance fruit trees should on no account 
be grown in the front part of the compouiid 
of the house. They should be relegated to the 
back part of the compound behind the 
house where they are not visible from the 
entrance. The governing principle should be 
‘ aesthetic planting in the fore-ground and 
economic planting in the back-yard of the 
house h (Fig, 4), Economic planting should be 
unobstrusive enough to escape notice and should 
attract the least attention. 

Another nuisance which results from the 
plantation of mangoes and guavas is that of 
flying foxes and parrots. While the flying 
foxes produce eerie noises at night time, the 
parrots play havoc with the fruit during day 
time. As Mr M. D. Chaturvedi observes * On 
no account, should a residential compound be 
permitted to degenerate into a fruit garden 
with the necessary accompaniment of con- 
tractors, mails and beating of kerosene tins 
and other vreird noises devised to scare away 
birds and animals/ 

Even for the background one should be 
careful in the selection of fruit trees. Citrus 
plants like, grape-fruit, oranges, sweet-lime 
{Meetha Nimboo)^ and lemons are particularly 
desirable on account of the sweet smell of 
their flowers and their fruit which is rich in 
vitamin content and is a welcome addition to 
the table. Carissa caraadas has scented 
flowers and the fruits are ornamental and useful 
for pickling. Other trees which may be 
planted are figs (Black Ischia and Black 
Turkey), dwarf grafted mango varieties like 
DasseJirig Sufeda and Benarsi Langra^ Papaya 
(Papeeia), Bel {Aegle ?mrmelos), and grafted 
Arnla {Pkyllanthus emblica). Papayas contain 
pepsin, an enzyme which digests proteins and 
are very helpful for meat-eaters. Fruit of Amh 
contains a very high percentage of vitamin C. 


Figs are laxative and arc beneficial for 
dyspeptics. 

Compounds of Mg houses 

Where a big area is available, say four to five 
acres, one can make use oftali trees like Eucalyp- 
tus, trees with spreading crowns like fhd Mohm 
and Pink Cassia {Cassia nodosa). In such 
compounds one can also have avenues along 
the inner roads. For the avenues, trees with 
long linear synimetrica-l crowns are suitable, 
for they appear graceful when growm in a line 
and also do not obscure the view of the house. 

An avenue of Pohjalthia pendiila appears 
very attractive along an ascending road. 
There is a beautiful avenue of this pendulous 
variety of Asokan in the ' Kamia Eetreat 
house of Sir Padampat Singhania at Cawnpore. 
Other trees suitable for avenues of approach 
roads um Polgalthia longifoUa, Acacia auriculi- 
fonnis, Callistemon lanceolatiis (Bottle- brush), 
Eucalyptus, Sterculia alata, and Averrhoa 
earambola ( Ka mrak ) . 

Only trees with a. regular and sliiipely crown 
and preferably those wdth pyramidai, linear or 
spire-like tapering crowns are suitable for 
planting in the form of avenues. Other requi- 
sites are a straight stem, preferably tall, and 
rich evergreen foliage. In big compounds with 
long drives, avenues are desirable. However, 
restrict your choice to one species only, as the 
beauty of an avenue lies in the uniformity of 
the crowns of trees and their growth. There 
are some trees like the Royal Palm, (Oreodoxa 
regia) which appear attractive when grown 
in the form of avenues in public parks only 
in compounds of houses they appear unsuitable. 
They impose a mechanical regularity on an 
avenue which may appear attractive along a 
broad public road, but is jarring in the com- 
pound of a house. 

Three to four rows of Eucalyptus trees grown 
at the back of a big house, provide a grand 
background. Eucalyptius is a gregarious tree 
which looks attractive only when grown in 
a clump. A single row of Eucalyptus at the 
sides looks ugly as well as awkward. So if 
you decide to have Eucalyptus at the back, 
plant three to four alternating rows close 
together. Colvilleas which also grow very tall, 
look very majestic when grown at the corners 
in the back row. 

A big compound also provides scope for 
growth of dwarf ornamental flowering trees in 
clumps and in alternating rows. Even if big 
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trees arc grown, overcrowding sliould be to have a small bathing pool at the back of the 
avoided and the temptation of planting too house, built sufficientiy high with its waste 
many trees should be resisted. Better confine water discharging into the lawn and the garden, 
your choice to a few select trees rather than 

aiming at the creation of a botanioar garden. List of big ornamental trees suitable for 
Asokan {Polyaltkia longifolia) can be effec- big compounds only 
tivelv used for screening off the compound of 

a big house from a public road. . The Asokan I. Beautiful flowering trees 

avenue along the compound wall of the Govern- 1. Anthocephalus indims 

inent House at Lucknow is an admirable 2. Bombax malaharieum 

example of this type, and a thick close-growing 3. Cassia nodosa and G. gmmiis 

row of Asokan forms a tall hedge not only 4. Chorisia speeiosa 

ensuring privacy but also acting as a filter for 5. Cohillea racemosa 

dust. 6* Erythrina mdica and E. suberosa 

While symmetrical placing of trees may not 7. Lagerstoemia flos-reginae 

be desirable in a small compound, it is all but 8. MilUngtonia hortensis 

necessary in a big compound with a building 9. Peltophorum ferrugmeiim 

of a large size. Such a building should be 10. Pithecolohium saman 

placed in the centre of the plot. In front 11. Poinciana regia {Gul Mohur) 

one may have a circular or semi-circular lawn 12. Sterculia colorata 

as the space permits fringed by a road. In 

the centre of the lawn one may plant a solitary 11. Fragrant trees 

tree with a spreading crown like Gul Mohur, 1. Dillenia mdica (Ohalta) 

or Pink Cassia, If one’s predilection is to- 2. Mimusops elengi {Moulsari) 

wards water plants, one may place a pool 3. PierosponmimacerifoUum{Kanak Champa) 

in the centre with red lotuses, and white ^ _ . 

and blue-purple lilies. Small larvicidal fishes III. Trees with ornamental foliage 

can also be reared in such pools to keep them 1. Eucalyptus (all species) 

clear of mosquitoes. The amazing assortment 2. Phyllanthus emblica (Amla) 

of white, and blue-purple lilies, which Bai 3. Putranjiva roxburghii 

Bajrang Bahadur Singh, the Taliiqdar of Bhaduri 4. Terminalia arjuna 

in Partabgarh district in the United Provinces 

has been able to collect, is a good illustration IV, Shade trees 

of the beauties of aquatic gardening which can 1. Diospyros embryopteris 

be enjoyed by the owners of big houses and 2. Ficus retusa 

large compounds with irrigation facilities. Even 3. F. I>?/ec^or?'a and other species 

if a pool for the culture of aquatic plants is 4. Kigelia jnnnafa ^ 

not regarded as desirable, it is advantageous 5. Tatnarindus indica 




VIRUS DISEASES OF POTATOES IN INDIA 


MASKING OF MOSAIC SYMPTOMS AND YIELD IN EELATION TO MOSAIC 


' . , R, Sahai Vasudeva. 

Seed Potato Production Officer ^ Imperial A gricuUuml Research I mlitutc, New Delhi 


I N an experimental plot in the Mjcological 
area of this Institute on the study of inci- 
dence of virus diseases of potatoes during 
the spring of 1941, it was observed that mosaic 
incidence varied from week to week and at 
times suddenly a marked reduction in apparent 
mosaic incidence was recorded. Such a fall 
in the incidence was very misleading when the 
disease incidence in a particular field was 
recorded only once or even twice during the 
growth of the crop. It was therefore consi- 
dered necessary to investigate this aspect in 
detail with a view to obtaining correct informa- 
tion regarding the examination of the field crop 
for mosaic incidence. During the course of 
this investigation observations were also made 
on the effect of different grades of mosaic 
disease on yield. These observations will 
serve as a guide for the uniformity of grading 
of degenerative conditions in plants for the 
certification of fields reserved for seed purposes. 

Potato varieties studied 

During the experimental work, potato varieties 
PImlwa and Darjeeling Red supplied by 

the Imperial Economic Botanist were mainly 
used. In addition, observations on a variety 
with white round tubers obtained from 
Darjeeling^ Red Round from Darjeeling and 
some foreign varieties obtained from the 
Vegetable Specialist, Lyalipur, Punjab, were 
also made. 

Well-sprouted apparently sound tubers of 
almost uniform size and shape were in every 
case planted on ridges two feet apart, the 
distance from tuber to tuber being one foot. 
Examination of the plants for mosaic incidence 
was begun as soon as the plants were about 
four to six inches high. At regular intervals 
throughout the growing period of the crop the 
disease symptoms in each plant were recorded. 

It was observed that while certain plants 
exhibited particular disease symptoms through- 
out the growing period, there were others which 
having for a period shown symptoms, later 
appeared healthy. It was obvious, therefore, 
that the disease symptoms in such plants had 
470 ^ ' 


become masked. There were cases, however, 
where a particular plant showed disease 
symptoms and appeared healthy interiiiittentiy 
during the growing period. 

For observation purposes, classification of 
mosaic disease into five arbitrary grades, as 
recognized by the Scottish Ministry of Agri- 
culture!, was adopted. The description of 
these mosaic types, as observed on potato 
plants of Phulwa variety, are noted below. 

1. Negligible Mottle : In this type of mosaic, 
mottling is very slight and is in the form of 
small chlorotic spots on leaflets. It is generally 
visible on a close examination of the plant in 
shade but cannot be seen from a distance. 
The symptoms may not be visible at all on a 
sunny day unless shade is provided. As a 
rule, plants appear normal so far as the growth 
of different organs is conceriied. The leaflets are 
not reduced in size and do not exhibit utidiila- 
tion of margins. The texture of the leaflets 
remains luiaffected. 

2. Mild Mosaic : Mottling is intense and 
can be seen on a sunny day from a distance of 
six to eight feet. Mottling takes the shape of large 
chlorotic areas on the leaf surface. The size 
of the plants is not affected. The plants on 
the whole are light green in colour. Rarely 
the leaflets show undulation of margins, pur- 
pling or slight distortion. The leaflets become 
slightly rough. 

3. Borderline Mild Mosaic : As the name 
suggests, this type of mosaic is intermediate 
between Negligible 3Iosaic and Mild Mosaic as 
described above. If the plant is more conspi- 
cuously mottled it may be classed as a case 
of Mild Mosaic and if the plant is less obviously 
mottled it may be classed as a case of Negligible 
Mosaic. Plant and leaf-size remain unaffected. 
There is no leaf distortion and the texture of 
leaflets is not affected. 

4. Severe Mosaic : The mottling in this 
grade of mosaic is exteniely severe. Yellowfish 
areas are visible all over the leaf surface except 
in the centre where a small green patch may 

^ Scott, R. J. (1938). Mosaic diseases of the potaiOf 
Scot. J. agric. SI , 121-132 


Fig. 3. Borderline Mosaic Fig. 4. Severe Mosaic Fig. 5. Borderline Severe Mosaic 
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persist. Sometimes tlie wliole leaf may tiiru 
yellowish. The plants are markedly dwarfed 
and may be only three to four inches high. The 
leaflets are greatly reduced iii size, show distortion 
and puckering, and develop purplish margins. 
The general appearance of the foliage is extremely 
pale. Vein-bending is frec|uentiy observed and 
may at time be very prominent. The leaflets 
are wrinkled, thick, at times ahnost cup-shaped 
and brittle. 

5. Borderline Severe Mosaic : This type of 
mosaic falls between Mild Mosaic amd Severe 
Mosaic, The leaflets are highly mottled, 
reduced in size, and distorted. The reduction 
in size of plants, however, is not so great as in 
the case of Mosaic. 

Incidence of the disease 

Observations on mosaic incidence were made 
in both the plains crops at Delhi. In the plains 
of Northern India the first crop, i.e. the main 
crop, is planted in September-October and 
harvested in December- January. The second 
crop is sown in December-January and har- 
vested in April-May. 

Observations on the second potato crop : Potato 
varieties Darjeeling Red Round, Rhulwa and 
White Round from Darjeeling were sown in 
three sub-plots and mosaic incidence was 
recorded frequently during the growth of the 
crops. 

. In the case of Phuhva variety, 0*2 per cent 
of the plants showed mosaic symptoms on 
18 December, 1941. The maximum disease 
incidence of 30*1 per cent was observed on 
26 February, 1942. The mosaic incidence 
between 24 January and 14 March, 1942, 
ranged between 17 and 30 per cent. The 
apparent disease incidence on 21 March, 1942, 
suddenly dropped to 12*8 per cent. 

In Darjeeling Red Round 2*6 per cent of the 
plants exhibited mosaic symptoms on 18 
December, 1941, after which date there was a 
gradual rise in. mosaic incidence upto 14 March, 
1942, when a maximum incidence of 44*5 per 
cent was registered. On 21 March, 1942, 
tluu*e was a sudden drop and only 5*2 per cent 
of the plants showed any symptoms of mosaic. 

Plants raised from W kite Round tubers 
showed high mosaic incidence, i.e, 45, 50 and 
44 per cent on 3 January, 24 January and 7 
March, 1942, respectively. On the intermediate 
dates mosaic incidence ranged between 26 
and 31 cent but on 21 March, 1942, only 
3*8 per cent of the plants exhibited mosaic 
symptoms. 


The observations recorded above show that 
in the second potato crop mosaic incidence 
after the third week of March was apparently 
the lowest in the case of all the three varieties. 
The masking of mosaic symptoms occurred 
most abruptly between 14 and 21 March. 
Figs, 1, 2 and 3 show the extent of masking 
of disease symptoms on different dates in 
potato varieties, Phulwa, Darjeeling Red 
Round White Round respectively. 

Mosaic incidence was also recorded in 17 
foreign varieties of potatoes. The seed 
tubers of most of these v’-arieties were obtained 
from the Pniijab and were sown in triplicate 
in a well-manured plot on 27 December, 1941. 
Symptoms of mosaic in individual plants were 
recorded four times during the growth of the 
crop. The observations were continued as 
long as the plants were quite green. When 
the first signs of maturity of plants were 
observed, the observations were discontinued. 
It was observed that the apparent mosaic 
incidence was high in the last week of February 
and in the second week of March but there 
was an appreciable fall in the third week of 
March in the case of all the varieties. Apparent 
mosaic incidence on 1 April was nil in most of 
the varieties and in others it had fallen from 
1/5 to 1/20 of the maximum recorded for a 
particular variety, showing that disease symp- 
toms in most of the infected plants of all 
the varieties under observation had become 
masked. 

Observations on first potato crop : Seed potatoes 
of voLueties PJmhm and Darjeeling Red Round 
were planted in two plots on 30 September, 

1942. The mosaic symptoms in individual 
plants were recorded. 

In the case of the variety Phulwa, 31*5 per 
cent of the plants showed mosaic symptoms on 
30 October, 1942. The incidence of mosaic 
between 6 November, 1942, and 18 January, 

1943, ranged between 43 and 68 per cent. 
The maximum infection of 68*3 was observed 
on the latter date. On this date about 9 per 
cent of the plants were new cases of infection, 
about 8 per cent being cases of Negligible 
Mottle and 1 per cent Borderline Mild Mosaic 
type. Some masking of symptoms occurred 
between 20 December, 1942, and 7 January, 
1943. 

In Darjeeling Red Round 17*6 per cent of 
the plants exhibited mosaic symptoms on 30 
October, 1942, after which date there was a 
regular rise in disease incidence up to 11 
January, 1943, when a maximum of 82*01 per 
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Yield per plant Percentage 

reduction in yield 

Average «r • i + 

number of No. of Weight 

tubers ^ tubers in oz. 


Symptoms 


Apparently Healthy 27 * 4 

H egligihle MottU 22 • 5 

Borderline M ild Mosaic 20 • 7 
Borderline Severe Mosaic IS *5 
Severe Mosaic 6*6 


cent was registered excepting on 10 December, 
1942, when symptoms iu 4 per cent of the plants 
were masked. 

In another plot, where plants of the variety 
Pkuliva liad been raised in two lots, data 
regarding disease incidence on different dates 
w'ere recorded. In neither lot was there any 
appreciable masking of symptoms of diseases. 

The observations recorded for the first and 
second plains crops show that under the field 
conditions masking of mosaic symptoms in 
the first crop is negligible as compared to the 
second crop and that masking of Negligible and 
Borderline Mild Mosaic mainly occurs. Id 
order to study the mosaic incidence in a field it 
is therefore essential that the plants be kept 
under observation throughout the gro vying 
period of the crop. 

Yield in relation to mosaic 

During the first potato crop in 1941-1942 yields 
of indivdduai plants raised from tubers obtained 
from 25 mosaic-affected and 25 apparently 
healthy plants collected in March, 1941, were 
taken. The data indicated that the number of 
tubers in the plants grown from parents affected 
by Negligible Mottle 4- Borderline Mild Mosaic 
and Severe Mosaic + Borderline Severe Mosaic 
was lower than that obtained from healthy 
parents and that the percentage reduction in 
yield was 30 and 55*2 respectively in comparison 
with that of apparently healthy parents. It 
was also observed that the plants affected by 
mosaic mature earlier than the healthy plants. 

In another experiment, where the crop had 
been planted on 30 September, 1942, yields of 
individual plants of Phulwa variety showing 
different grades of mosaic symptoms were taken. 
The average number of tubers and average 
outturn per plant obtained from infected as well 
as from apparently healthy plants are given in 
Table I. The percentage reduction in yield 
in the case of diseased plants is also indicated. 

Table I 

Effect of 'mosaic on yield 


The data clearly indicate that yield from 
plants affected by different types of mosaic is 
lower than that obtained from apparently 
healtliy plants. The percentagt^ of reduction 
in yield varied with the intensity of mosaic 
symptoms, being the highc^st i!i Svevere types 
of mosaic. 

In 1942-1943 season, potato tubers of Phulwa 
variety raised iTom apparently healthy plants 
as well as from plants exhibiting different 
mosaic symptoms were passed over various 
riddles and the weights of tubers over each 
riddle were recorded. The results are summa- 
rized in Table 11. Column 1 gives the class of 
symptoin exhibited by the plant. Columns 
2, 3 and 4 give the average weight of 100 plant 
tubers over various riddles expressed as per- 
centage of healthy ones which has been taken 
to be 100. Column 5 gives total yield expressed 
as percentage of healtliy ones and column 0 
shows the percentage loss in total yiidd duo to 
different grades of mosaic. 

Table II 

Yield per 100 plants over various riddles 
expressed as percentage of healthy ones 


■■ ■ 1 " ■ 

2 

3 

■ 4 ■ 

' 5 ' 

6 

Symptoms 

Over 

Over 

Below 

Total 

Percentage 

15 ill . 

iin. 

1 in. 

yield 

reduction in 
iota! yield 

Healthy 

100*0 

100*0 

100*0 

100*0 

'nil 

N egligihle 

Borderline 

Mild Momic 

45*8 

82*1 

49*0 

89*2 

10*8 

Mild Momic 

58 -S 

68*7 

78*0 

73*1 

29*9 

Borderline 

Sevej'e Mosaic 

100*0 

48*4 

89*3 

70*1 

29*9 

Severe Momic 

0 

15-8 

28*3 

2 , 1*3 

78*7 


In 1943-44 season, the yield from individual 
plants of tlie Phulwa variety showing different 
grades of mosaic was recordiid. The outturn 
from plants shov^iiig similar mosaic symf)toms 
and ifoni apparently healthy plants was 
passed over various riddles. The results are 
recorded in Table III. Column 1 gives the 
condition of the plants, columns 2, 4, 6 and 8 
show yield per 100 plants over various riddles 
and columns 3, 5 and 7 show yield expressed 
as percentage of the total yield of healthy 
plants. In column 9 similar figures are given 
for the total yield due to different types of 
mosaic. 
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Table III 

Yield per 100 plants in ounces 


Symptoms 

Over] 

[ J in. 

Over 1 in. 

f 

Below 1 in. 

Total ■ 

Percentage 
reduction in 
total yield 


2 

3 

, 4,. 

5 

6 7 

8 ; ■' 9^; 


Apparently Healthy 

185-0 

12-50 

830-0 

56*30 

4()0-0 31-20 

1475*0 , 100-0 ■ 


Negligible Mottle 

82*0 

5-51 

498- 5 

33-80 

341-8 23-19 

922-3 62-50 

37 SO 

Borderline Mild Mosaic 

4.5-7 

3-10 

311-4 

21-11 

342 -S 23-24 

699-9 47-45 

i" .■■52*55 

■ Mild Mosaic . 

i 50-0 

3-39 

1 400-0 

27-11 

216-0 14-70 

666-6 45 -20: 

.■',54-80' 

Borderline Severe Jilosak 

0 

0 

150-0 

10-17 ' 

250-0 10-94 ' 

400-0 87-11 

72 *89 

Severe Mosaic 

0 

0 

75-0 

5*08 

100-0 0-78 

175-0 11-86 

[' ■■';88-14.' 

1 


The data show a regular reduction in yield very considerable. The loss to the cultivator 

according to the severity of mosaic. It is also due to Negligible and Mild Mosaic is on the 

observed that the reduction in yield is not whole, very appreciable because of their wide- 

restricted to any particular group, i.e. over spread occurrence both in the plains and the 

lA in. or below i in. hills of Northern India. 

The data collected during the past three years 
in order to study the effect of mosaic on yield 

clearly show that the reduction in yield brought Acknowledgement 

about by the severe types of mosaic is very The author’s thanks are due to Dr G. Watts 
great as would be expected. Furthermore, Padwick for his keen interest during the course 
the reduction due to Negligible Mottle, Border- of this investigation. Assistance given by 

line Mild Mosaic and Mild Mosaic is also Mr T. B, Lai is gratefully acknowledged. 


WEED INCIDENCE IN MANURED LAND 

K. G. JosHi, M.Sc. (Agr.), Ph.D. 

Biochemist 

. ■ ':and 

. , V.. R,. D.nyansagar, M.Sc. 

Assistant Biochemist^ Department of Agriculture^ G.F. a-nd Berar 


I T is a common experience of farmers tliat 
fields nuinured with cattle-dung manure are 
very weedy and need a closer attention in 
cleaning and inter-culture. This greater weed 
incidence in manured fields is found to be due 
to the presence of extraneous weed seeds in 
the manure itself, which get dispersed in the 
land and grow vigorously because of the ample 
plant food. Is it possible to destroy ’weed 
seeds effectively during the preparation of 
manures and thereby mitigate the weed- 
problem? Our experience in composting town- 
refuse is encouraging in this direction. 

Destruction of weed-seeds by composting 

The main bulk of town-refuse compost is 
made up of hatchra which comes from such 
varied sources that it is not surprising to iind 
an unusually large number of weed seeds in 
it. In the preparation of compost, night-soil is 
applied to a layer of hatchra spread in a trench, 
in the proportion of 1:1 by weight. About 
five to six layers of hatchra and night-soil are 
thus filled in one trench and the refuse processed 
in this manner is left undisturbed for a period 
of about six months by which time it is con- 
verted into a well-decomposed mass of manure. 
Within three to four days of the processing, 
described in brief above, a large amount of heat 
is generated and temperatures above 55^0. are 
usually attained. The high temperature level in 
the decomposing refuse continues for over two 
months and gradually the temperature hills down 
to about 45°C. by the time the manure is ready 
for sale. It is found that this intense heat 
developing in the manure effectively destroys 
almost all weed-seeds originally present in the 
refuse. 

Trials with different manures 

The above fact has been attested experi- 
mentally.^ In a trial conducted in pots with 
four ^ replications, the following manures were 
applied at the rate of eight tons per acre : 
(1} Town-refuse compost, (2) Cattle-dung 
,174 ■ y' 


(farm-yard) manure and (3) Poiidrette manure 
(night-soil trenched without the addition of 
hatchra). (4) A control, without any application 
of manure, was also run. No crop was growm 
in the pots, but the weeds emerging 'were up- 
rooted and a count of the weeds removed from 
each pot was recorded. The experiment was 
continued till no more weeds grew. The 
number of weeds in each treatment in an area 


of 7*1 sq. ft. was as follows: 

1 . Town-refuse compost . . 34 

2. Cattle -dung manure . . 53 

3. Poudrette (night-soil manure) . . 70 

4. Control ' . . 39 

Critical difference for significance 

{.P..-0‘0I) ■ ' ^ .. ,14 


Results of the trial 

The above results are of consideralile practical 
importance. It is observed that town-refuse 
compost treatment does not show a lurger 
number of weeds as compared to the control 
showing thereby that its^ application does not 
add any extra weeds to the soil. On the other 
hand, a large increase of weeds is observed as 
a result of the application of the other two 
manures, the incidence being nearly one 
and a half to two times that in the case of 
the control. This shows that cattie-dung 
inaimre and poudrette both contained wecal 
seeds which retained their viability throughout 
the course of decomposition. 

High temperatures destroy weed-seeds 

It is interesting to note in this et)n!iection 
that during the preparation of cattle-dung 
manure or poudrette the beat generated as a 
result of rotting is not very high. Carbonaceous 
fractions which can develop considerable heat 
on decomposition are not contained in animal 
or human excreta, as they are absorbed in the 
process of digestion by the animal system and 
used for production of body beat. Hence 
during tbe rotting of cattle-dung or night-soil 
alone, tbe temperature does not go beyond 
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dtog aiid then the material is piit into manure 
pits and properly composted, it will be possible 
to generate enongh heat to destroy weed seeds. 

In short, dimg should be used as a starter for 
compost preparation rather than for preparing 
cattle-dung manure out of it. This will result 
in a two-fold advantage. The manure will 
be of good quality, free from weed seeds, and 
the total output of manure would be considerably 
increased because of the use of a large quantity 
of additional refuse material. 


SOW GOOD SEED 

F rom harvesting to seeding time, farmers must apply themselves to many 
kinds of labour, such as ploughing, harrowing, draining, in order to prepare 
the land and destroy weeds. After these many hours of toil in preparing 
the land they should not spoil their efforts by using poor quality seed, full of 
weeds, and of a variety unsuitable to the district, states A.B. Ouellette, Dominion 
Experimental Farm, Lennoxville. However fertile, well-drained, or prepared 
the soil may be, it will return only what it receives. That is why the choice 
of seed is an important factor in farm management. A few years ago, during 
the depression, some farmers thought to save money by buying cheap legumi- 
nous seed^ without regard to quality or origin,. Great was their disappointment 
at the failure of their crops. The cheapest seed became the most expensive 
after all. Its poor germination, lack of uniformity, and chiefly the weeds it 
contained, together with the loss of the crop, all helped to make the cost prohibi- 
tive.— 0 / 


i 


40%h and this temperature level is not high 
enough to destroy weed-seeds. On the other 
hand, town-l;ate/ 2 fa is rich in the carbonaceous 
substances which generate considerable heat 
on decomposition which, serves',' to,' destroy 
weed seeds. , 

It is possible to exploit the principle of heat 
development in rendering cattle -dung or farm 
manure free from weed seeds. If fairly large 
quantities of litter-waste from the feeding bier 
and , other suitable crop wastes, are mixed with 


PRODUCTION OF FODDER GRASSES IN INDIA 


Malik Fazl Hosain, Dip, Agrig, (Wye) 

EsMe Manager, Imferial Yeterinary Research Institute, MuUeswar 


T he inadequate supply of feeding stuffs is 
tlie most important factor which stands in 
the way of maximum production from 
Indian cattle. The situation is all the more com- 
plicated, because this lack of food is telescoped 
with general nutritive inferiority of the existing 
stable fodders constituted mainly of straws from 
cereal and millet crops. The exigencies of 
the war has further revealed the abjectness of 
the situation; the half-famished Indian cattle 
have suddenly been called upon to supply the 
extra motive power for the increased demand of 
the ‘grow more food campaign and to produce 
at the same time more milk and milk products 
for maintaining the national health. It has 
not taken long to realize that the success of the 
campaign has to rest largely on how the drive 
for ‘grow more fodder’ is planned. The survey 
of the pre-war situation in regard to fodder- 
crop production had shown that by far the 
major portion of the arable land of the country 
is devoted to cash crop production and the 
proportion for exclusive growing of fodder- 
crop is negligible. In some of the major 
provinces, to safeguard the requirement of 
livestock, the acreage under fodder-crop needs 
to be increased by 12 to 50. times\ 

While there is this paucity of acreage for 
cultivated fodder, properly developed grass 
lands are few in India. 

There are seemingly vast areas for grazing 
and harvesting grass crop which are preserved 
by the Forest Department^. Although the area 
is vast, Indian cattle can make very little out 
of forest grazing. For example, the higher 
Himalayan forests are practically unused, and 
the great belt of forests along the foot hills of 
the Himalayas in Bengal and the United 
Provinces is out of reach of the cultivators. 
In fact, out of 43 million head of cattle in the 
United Provinces, only one and a half million 

^ Animal Husbandry and Grop Phming in India by 
K, C. Sen and S, C. Bay (1941), Science and OuUure, 6, 
684-689 

® Note by the President, Forest Besearoh Institute, 
Pehra Dun, in the Proceedings of the First Meeting of 
the Animal Hushandry Wing of the Board of Agriculture, 
India, 1933 


or 3*5 per cent make any use of forest grazing. 
In the Central Provinces, Bombay and Madras, 
where the forests are interspersed amongst 
the cultivated lands, grazing is comparativeh’^ 
better, but even so, it is mostly confined to the 
outer fringes of each forest block. Only in 
the Punjab is the incidence of forest grazing 
heavy. Any possibility of husbanding forest 
grass l3y cutting for hay and silage making is 
precluded because of tremendous transport 
difficulties. 

In the open expanses of the Indian plains, 
there are also vast areas of land never seriously 
used for cultivation purposes. In these so- 
called waste lands every year grass crops of 
varying quantity and quality grow. Due to 
the lack of proper husbanding, much of this 
grass quickly grows to maturity and later 
dries up. The top growth returns to the soil 
after being decomposed by rain and sun. In 
the following year with the advent of monsoon 
the old and exhaiusted plants are replaced by 
new seedlings 'to which they themselves have 
given existence and thus, year alter year a 
constant natural replacement of herbage takes 
place. It is in these waste lands that suitable 
reclamation projects can be adopted to turn 
them into useful pastures and fields for 
harvesting grass crops. 

In recent years,- schemes arc being considered 
to study the problem of mitigating the acute 
shortage of right-quality fodder for Indian 
livestock. One of these schemes is concerned 
with the exploration of suitable types of indi- 
genous grasses which can be produced in large 
scale in the reclaimed hamni lands. Some 
headway has already been made in studying 
the composition and nutritive value of a number 
of widely prevalent indigenous species. These 
preliminary studies have revealed that there 
are some Indian grasses which may be consi- 
dered good sources of nutrients. However, 
a considerable amount of research, particularly 
on agricultural aspects of grass production, has 
yet to be carried out before any final selection 
can be made of grass species which can be 
grown extensively in the different regional 
areas of this country. 
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^^*nagar experiments on grass production 

For the past^ several years iu the estate farm 
ot the Imperial Veterinary Research Institute 
at Izatnagar, an investigation has been carried 
out mth several varieties of indigenous grasses 
f Provinces to 
nfhl of growth, (b) the duration 

, of life of the ley, (c) the yield, (d) ^he number 
of cuts available just at the flowering stage 
and (e) the availability of green outs outside 
the monsoon periods. In order to make a 
oomparative study, a few well-known cultivated 
grasses were also grown under similar environ- 
mental and cultural conditions. The varieties 
of^ grasses grown are given in the following 

A. Indi^genous grasses 

1 . jenewah {Andropogon ischaemum) 
golden crown (Paspahm dilatatum) 

0. Kolukattai {Pemiisetum cenchr aides) 
tihanguraiApludavaria) 

5. Surwala {Aifdropogon cmOortus) 

B. Cultivated grasses 

1. Rhodes grass (CTdoris 

A Guinea grass (Pamcm wawnum) 

d. Napier grass {Pemisetum purputmm) 

To grow these grasses, an uniform area of 
light sandy soil was selected. The area was 

for the eight species. Before planting the 
grasses, each plot was dressed with 10 
mds. of well-rotted farmyard manure In 

the monsoon had properly set in, the roots of 

apait. The plots were under experimeLal 
observation throughout the period which ' 
termmated at the end of November, 1944 ' 

JJunng the period covered by July, 1940 to * 

November, 1944, the record maiifteined of ' 
rainfall IS given in Table I. ^ 
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/1st half 
\2nd half 

/Ist half 
X2ridhalf 

/1st half 
\ 2nd half 


August 


Table I 

Inches of rainfall during July, IQJfl to 
November^ 1944 

1940 1941 1942 1943 1944 


January 

^ \ 2nd half 

February 

^ \2ndhalf 


March / 

\2nd half 


— 0*69 - 1-92 nU 

0-66 2'9d 0*06 2*32 

0*12 — <fiii 

' 0*25 2*34 uU — - 

— 0*24 nil nil nil 

— nil nil nil l*J9 


September / 6*06 

\2nd half 2*23 nil 

October nil nil 

\2ndhalf nil 

November f nil 

\2nd half nil nil 

December /Is^J^alf 0*22 0*08 

I2nd half 0*76 nil 


1942 

1943 

1944 

nil 

0*21 

1*48 

nil 

nil 

nU 

nil 

0*20 

nil 

nil 

nil 

nil 

nil 

0*06 

0*83 

7*04 

4*42 

1*00 

6-62 

0*57 

6*25 

6*32 

6*61 

6*50 

6*78 

11*33 

2-41 

6*58 

10*13 

2*21 

2*89. 

4*75 

2*55 

0*75 

0*50 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 


0*80 

nil 


I, it is apparent 


of present study S SS 

' PrS?® tf ^ terminated at the end of September. 

tile last cut in monsoon, reached the flowering 
stage sometime m November and accordinf 
the plan of the experiment were duly cut. 

4e mn^w following 

S the .n irrigated 

cron of the pre-monsoon 

mp ot the different grasses was ready for har- 

Jtmg at the end of March or at the begm^^^^ 

the il V iiarvesting Was over, 

the plots were given two successive irrigations 

nd of May, to keep the sward in a good condi- ' 
ion during the dry hot period between April 
and middle of June. tL grass plots wS2 

Nni> “i°ath of 

April”^”^^ ^ second time in the month of 

The majority of the grasses took 3 to 4A 
months to get established. Bkanjura and 
Surjmla were exceptions; these grasses took 
over nine months to establish themselves. 

4, his delay might have been partly due to the 
relatively advanced period of monsoon when 
their roots were planted. After the indigenous 
species got properly established and^ with 
subsequent progress of growth, it was observed 
that like the cultivated grasses they developed 




173 INDIAN FARMING [Vol. VII, No, 4 


the habit of growing in thick chimps. This 
clumpy growth was due to tlio iiietliod ol 
planting ”by roots and leaving interspaces. 
Although the method p(^rinits easy hoeing and 
inter-culturing, it is uiisnited for large-scale 
production of grass where the use of a mower 
is indispensable at the time of liarvesting. A 
separate experiment was carried out to observe 
the habit of growth of the indigenous species wdien 
the grasses were grown by broadcasting the seeds. 
In this method of propagation, thick clumpy 
growth was found to be markedly less and no 
difficulty could be experienced in running the 
mower through the grass Helds. The grass 
grown by seed, however, took relatively longer 
time to establish. 

Tile results obtained of the trial during the 
four successive years are set out in Talilo IL 

It may be seen from the data presented in 
Table 11 that following their plantation in the 
previous monsoon, Jemwah and Golden Crown 
amongst the indigenous species, and Rhodes 
amongst the cultivated grasses, gave the 
maximum yield in the first year (1941). The 
other grasses reached the peak of their ykdd 
ill the second year (1942). The yield of all 
grasses, excepting Jenewah and Golden Crown, 
tended to hill from the third year of their stand. 
The downward trend became very prouomiced 
in the fourth year. Under the environmental 
and cultural conditions of the present experi- 
ment, it was apparent that the vigour of the 
sward in the case of all grasses remained potent 
for a period of only three years. 

Amongst the indigenous grasses, during the 
period ranging between 1941 and 1943 when 
the sward was in full vigour, although J enewah 
gave the largest number of outs, the ‘ actual 
yield was the highest for Swwala ; the yield of 
Bhanjura being a close second. ’During the 
same period,) amongst the cultivated grasses, 
inspite of its giving the same number of cuts 
as Guinea, the Napier grass proved to be the 
heaviest yielder.^ A comparison of yield as 
well as number of cuts obtained from indige- 
neous and cultivated species wmiild sliow that 
the best performer (Surwala) amongst the 
former is barely half as good as the best (Napier) 
amongst the latter, ^ 

In order to present a clearer picture of the 
duration of supply of green outs the data in 
Table II has been re-arranged in Table III 
. showing the number of cuts and yield obtained 
during pre-monsoon, monsoon and post-mon- 
soon periods. 

The data in Table III show that in the pre- 


monsoon period of first year’s growdh, Jenewah 
and Kohihattai gave double the number of 
cuts as compared to the other imligcmous species, 
but the total yield of Jenewah and the yiehl 
])er cut of Kolukattai were definitely lower tiiau 
those of the other grasses obtained iii a single 
cut. Tiie pre-inonsoon productions, in the 
case of all the indigimous grasses were consi- 
derably reduced in the .seeoiid year, and from 
the third year onward it became nih In tlie 
post-mousoon period, three out of five indigenous 
grasses gave a cut eacdi in the first year. 

Except for Jenewah and Golden Crown, the 
post-monsoon production improved considerably 
in tlie second year. In subsequent years, 
although the grasses gave a cut each in the 
post-monsoon period, the yields were very 
poor. 

The pre-moiisoon production of the cultiva- 
ted grasses was heaviest in tlie first year. In 
the following two years, the production was 
significantly ‘reduced and Ix^carne relatively 
negligible in the last year of observation. Of 
the three species, Napier grass gave the highest 
yield in the pre-monsoon period. The post- 
monsoon production of all the cultivated grasses 
showed the peak in the second year but reeorcled 
a steep fall in the year following. The position 
was found to be furtlier worsened in the final 
year. Napier grass again, amongst the culti- 
vated species, gave the highest yield in the 
post-monsoon period. A comparison of yield 
figures of indigenous and cultivated grasses at 
prc" and post-monsoon periods during the four 
years of observation would show that in quanti- 
tative production outside the growing season, 
the cultivated grasses excel the indigenous 
species. 

The results of the present investigation lead 
to the conclusion that cultivated exotic grasses, 
specially Napier and Guinea, are definitely 
superior producers as compared to the indi- 
genous varieties. When the superior produc- 
tive capacity of cultivated exotics is established, 
the question arises why the growing of indigenous 
species should be considered at ail in the bamni x- 
lands to be opened in the future. 

In chalking out the policy for grass production 
it will be necessary to consider aspects other 
than relative yield. Two such important 
considerations would be (a) the cost, labour and 
organization involved in the production and 
(b) the number of effective channels of disposal 
of the produce. In the ease of cultivated 
grasses, propagation will be both laborious and 
costly as it involves multiplications by roots^ 
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whereas iudigenoiis grasses caa be grown 
simply by broadcasting the seeds. In the 
same wa}% since grow in 

tincic clumps and no niecbanicai contrivance 
can be used in cutting, tbere will be greater 
involvement of labour and organization to 
secure the harvest by hand. Normally, cut 
grasses of cultivated species are used either as 
green fodder or as Conserved silage. The 
indigenous grasses, on the other hand, can be 
utinzed in lour different ways, viz. as pasture, 


green fodder, silage and hay. Because of the 
variety of ways by which the indigenous g.rasses 
can be iitilized, there should never be any 
complication in controlling their timely disposal 
Ihese advantages in production and effective 
disposal should greatly compensate the rela- 
tively lower yield of the indigenous grasses. 
In the future programme of grass production in 
lands therefore, indigenous species will 
ahmys hold their own when the question of 
selection of the type arises. 
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Yield of grasses in lb. {on fresh basis) 
Performance in successive years 
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SPROUTLING METHOD OF GROWING POTATOES 

PusHSARNATH, M.Sc. (HoNS.)^ Ph.D., Assoc., I.A.EJ. 
Superintendent^ Potato and Wheat Breeding Station j Simla 


T he potato has hitherto beea propagated 
from the tubers. Each tuber possesses 
a number of eyes*— -the buds — which 
under favourable conditions produce shoots — 
the sprouts —and these when they emerge above 
ground, giv.e rise to the vegetative parts of the 
plant. In the initial stages of growth, the 
sj)routs feed upon the mother tuber and they 
thus have no independent existence, but even- 
tually the mother tuber decays and each sprout, 
after it has developed roots, establishes, itself 
as an independent plant. Being dependent on 
the mother tuber, it has hitherto been consi- 
dered necessary to plant a part of the tuber 
along with the eyes. Experience and experi- 
ments in the past have indicated that a slice 
of tuber with two eyes (to ensure the develop- 
ment of at least one good sprout) is an ideal 
seed-piece. As thousands of aeed-pieces are 
required to plant an acre of crop, several 
difficulties in the way of production, storage, 
handling and transport of the potatoes for seed 
purposes arose. Recently several workers have 
shown that it may not bo essential to plant 
tuber pieces of two ounce weight and that a 
crop could be raised from ^ chips ' peelings ’ 
or ' tops ’ which means the planting of one or 
several eyes along with just a small slice of the 
flesb. It would thus appear that detachment 
of the eye with either a large or a small piece 
of the flesh is considered essential for raising a 
potato plant. Recent experiments by the 
writer have shown that it may not be essential 
to plant the tuber or a part of the tuber. 
During the course of these investigations carried 
out at the Simla Potato Breeding Stationl, 
a tuberless method of raising the crop has been 
developed. This method consists of raising 
the potato plant from the sprouts. The 
* sproutling ’ method of cultivating the potatoes, 
if successfully worked out may result in great 
economy and many problems (especially those 
of storage and^transport of the^ 
now facingThe pota’tonEdustry of "'fEF and 
other countries may find an easy solution. It 
is, therefore, hoped that this note will serve as 
a basis for further trials especially in such 

^ I’inanced by the Imperial Council of Agricultural 
Keaearch. 

m 


tracts where irrigation facilities are readily 
available and intensive methods of cultivation 
are practised. 

What is a sprouting 

A sproutling may be defined as a young 
potato plant derived from one or part of a 
sprout. The sprout is the initial of a future 
plant but as it has to draw its nourishment 
from the mother tuber it cannot be removed 
and planted directly in the field. Attempts 
made in this direction have given very dis- 
appointing results ; very few, if at all any, 
sprouts developed and such plants had often 
poor vegetative mass and set only a few small 
tubers. If, however, suitably treated and 
allowed to root, the sprouts can be made to 
grow independently of the mother tuber. The 
plants produced are vigorous and yield as well 
as those propagated in the normal w’‘ay. 

How to secure sproutUngs 

Bprouts when they are about to 21 in. long 
are removed and planted in beds. During 
planting the apical region of the sprout is 
allowed to remain above the soil while the rest 
of it lies buried in it. Planting may be done 
in rows at spacing of 1 in.Xl in. to I| in.X li 
in. During planting it is advisable to see that the 
growing point is not damaged. If, however, it 
is accidentally broken, it can still be useful as 
it would develop new shoots below. It cannot 
yet be said with certainty if any injury to the 
growing point has any deleterious effect on the 
plant. The only difference that has been 
noticed is the delay in the formation of the 
leaves in the case of sprouts witli damaged 
growing points. Certain varieties produce 
exceedingly long sprouts, some times exceed- 
ing 12 in. in length. Such sprouts can be 
divided into suitable pieces of two to four inches 
in length. Care must, however, be taken to leave 
at least three nodes on each piece. It is 
desirable to bury two nodes in the soil leaving 
one or two nodes above it. 

The sprouts after they have been planted 
develop green colour within two to three days’ 
time and at this stage the sprouts have already 
established themselves. In another three to four 
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days young shoots will appear at the growing 
point. If the growing point is not intact small 
buds will appear on the nodes above the ground 
and these will later develop into shoots. A sprout 
develops a crown of young, though fully- 
formed, leaves wdtMn two to three weeks^ time. 
At this stage the sprout has established indepen- 
dent existence and when it is about three to four 
inches in height it may be transplanted in the 
field. The sproutlings being very hardy they can 
be dug out (if they are pulled out the roots may 
be damaged), put in a basket, and carried into 
the field for planting. 

Preparation of beds and after-care 

The beds should be carefully prepared and 
water readily available. The sprouts grow well 
in moderate heat. In the hills the sprouts can 
be planted in bedB riiider direct sun. If it is 
very hot it may be desirable to cover the beds 
during the first two or three days. In the 
plains where the summer temperature is still 
very high at the time when the potatoes are 
normally planted, it is advisable to select a 
site which is not open and directly exposed to 
the sun throughout the day, A site under 
the shade of a tree near a well may be an ideal 
one. Prepare the beds in the usual mailner 
as is done for sowing chilli or brinjal seeds. 
The length and breadth of the bed can be 
adjusted according to convenience. If the 
sprouts are planted at a spacing of 1 in.X 1 in. 
a 6 ft.x3 ft. bed would accommodate 2,600 
sprouts. 

After the sprouts have been sown, frequent 
waterings during the first week, so as to keep 
the beds in a moist condition, are necessary. 
Later, however, fewer waterings are needed 
and the interval may be adjusted as the 
local conditions demand. If it is very hot and 
beds exposed directly to the sun, it is desirable, 
during the first week or so, to cover the beds. 
In experimental work, covering with the gunny 
sheets has given excellent results. Covering 
the beds rather loosely with green twigs may 
be practised with advantage. Care is, how- 
ever, needed to arrange the twigs in suclx a 
manner so as to avoid damaging the sprouts 
below. After about a week when the sprouts 
are showing first signs of growth the covering 
may be removed. 

Yet another convenient way to sow the 
sprouts may be to plant them in small Idymies 
(beds) similar to those used for sowing onions, 
etc. This method has an advantage in that 


the watering of the beds will be both quick and 
convenient. To secure the best results it is 
necessary that the beds, whether raised or 
depressed, should be well-manured and the 
soil loose in texture. Small and frequent doses 
of sulphate of ammonia (if sulphate of ammonia 
is not available, cow-dung decoction will be a 
very good substitute) give a good start to the 
sproutlings. 

Sprouting the tubers 

The methods of sprouting the tubers before 
planting is not very well known in this country. 
Pew, if any, recognize the merits of sprouting 
the tubers. In %vestern countries and in 
America all the progressive growers have 
relatively recently adopted the practice of 
sprouting the tubers prior to planting and the 
methods of sprouting are generally known. 

The best method to make the tubers sprout 
is to place them in flat trays like those used in 
European countries. The trays are so designed 
that a series can rest one upon the other. This 
is made possible by providing corners which 
project about four inches above the sidevS on 
which the next tray rests. These corner posts 
also serve as handles for removing the trays 
from one place to another. In western countries 
large growers possess specially designed houses 
where thousands of such trays can be stocked. 
The primary object of placing the tubers in 
flats is to allow the tubers to sprout properly 
and reduce the possibility of damage during 
the course of handling. 

Experience in this country has shown that 
in hill regions where the potato is sown in 
summer, the potatoes sprout more quickly 
if placed loosely in small baskets than in trays. 
This is because the moderately high tempera- 
ture and humidity, which are maintained in 
the heap, induce the tubers to sprout quickly. 
In bright light the sprouts remain short and 
stubby and are not easily broken off. On the 
other hand in complete darkness, long etiolated 
and rather weak sprouts are formed. It is, 
therefore, best to provide diffused, moderate 
light just enough for the sprouts to grow 
rapidly without being etiolated. 

Under normal conditions the apical sprout 
at the crown end is the first to develop and this, 
if allowed to grow, will inhibit the sprout 
formation on the other eyes over the body of 
the tuber. If, however, the apical sprout is 
removed as and when it appears, sprouts can 
be made to grow from all the eyes and these will 
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be nearly as strong as the apical one. The 
first crop of sprouts will bear a direct relation 
with the number of eyes a tuber possesses. 
Generally 5 to ID good sprouts may be expected 
from a medium-sized tuber. After the removal 
of the first crop a second, a third or even a 
fourth crop can be made to develop on a tuber. 
It has been experienced that there is generally 
a progressive increase in the number of sprouts 
in the second and the successive crops. A 
medium-sized tuber with about 10 to 11 eyes can 
yield a total of over 60 sprouts and on an 
average 20 to 40 good sprouts can be obtained 
from a tuber without much difiiculty and the 
mother tuber can also be used finally for seed 
purposes. 

Different varieties give different responses 
to sprouting treatment. Some varieties like 
Hybrid 5 and Hybrid 13 produce sprouts mostly 
towards the crown end and only a few on the 
eyes over the body of the tuber. On the other 
hand some varieties like Hybrid 2 and Up-to- 
date sprout equally well along all the eyes. 
Sometimes several (about 10 to 15) sprouts may 
be crowded together towards the crown eyes 
and in the other cases each sprout may give 
rise to a number of lateral branches each of 
which can be treated separately and each of 
these will produce a good sproutling. 

Removing the sprouts 

After removal of the apical or the inhibitory 
sprout, the lateral eyes, under proper tempera- 
ture and humid conditions, will produce l|to2| 
in. long sprouts in about two to three weeks time, 
depending upon the variety and conditions of 
sprouting. At this stage the sprouts may be 
removed. This can easily be achieved by holding 
the sprout near the top, just below the growing 
point, and a quick sideways bending is all that 
is necessary to dislodge the sprout from the 
eye. Care is necessary in handling the sprouts 
after removal from the tubers. Fresh sprouts 
generally give the best results and consequently 
the sprouts should be removed as and when 
they are needed in the sproutling plot. If, 
however, the beds for sowing are not ready 
the sprouts may be stored in a moist, cool 
place for a few days. Keeping the sprouts 
between layers of clean straw or gunny sheets, 
kept moist by occasional sprays of water, will 
serve the purpose Very well. During trans- 
planting it is desirable not to hold the sprout 
near the base, for this is the place from where 
the roots will develop. Growing points if 
left undamaged will give rise to sproutlings 


. in a shorter time than the ones iu which the 
growing points have been daniaged. 

Storage and transport 

No extensive experiments have yat been made 
to store the sprouts. Apart from storing for 
short periods of a week or ten days which can 
be practised without much difficult}^, successful 
storage for fairly long periods appears to bo a 
practical proposition. 

Preliminary experiments have shown that 
the sprouts can be transported over long dis- 
tances. Small experimental postal packets 
have been transferred from one place to another. 
These have successfully withstood the summer 
temperature of the plains in the month of 
ApriU. Much of the success would, however, 
depend upon the method of packing. It is 
not yet possible to recommend any specific 
method of packing but a few points which are 
likely to be of value are briefly mentioned here. 
Small bundles of about 100 sprouts each may 
be loosely kept between packing of green 
leaves, etc. It ma 3 ^ be an advantage to cover 
the basal end of each bundle with wet moss or 
some material of a similar nature. This method 
is likely to prove successful for transporting 
sprouts over long distances. For sending to 
nearer destinations the sprouts may be placed 
loosely between layers of fresh leaves or green 
grass. 

When and how to plant 

The sprouts may be planted in beds about 
three to four weeks earlier than the normal plant- 
ing season. By the time the conditions are fit 
for transplanting, the sproutlings will be about 
four to six inches high and these can easily be dug 
out and carried to the field. If the temperature 
at the time of planting is still high it is desirable 
to delay transplanting. The sproutlings being 
already in an advanced stage of growth are 
expected to ripen earlier tlian the plants raised 
from seed-pieces and delay in tranvsplaiitiiig is 
not, therefore, expected to delay harvesting. 
Plant sproutlings along the side of a ridge at a 

1 In August, 1945, ten packets of potatoes, shipped from 
Cambridge (England), were received at the Simla Potato 
Breeding Station. The tubers in all the ten packets were 
almost exhausted through excessive sprouting. Bach 
tuber had produced very long irregularly branched 
sprouts. These had partially shrivelled and browned dur- 
ing the iong period of transit. On their receipt at Simla 
three to four sprout-cuttings were made from each sprout. 
Almost all the sprout-cuttings established themselves 
and gave rise to normal plants which yielded satis- 
factory crop of tubers. 
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spacing preferably slightly less than what is 
generally adopted for planting of the tubers. 
The fields shoi|ld be kept well-supplied with 
moisture for thii first week or ten days. This 
is all the precaution that is necessary. By this 
time the sproutlings will have established them- 
selves. After this preliminary precaution no 
special treatment is necessary and similar culture 
will be needed as required for a crop raised from 
the tubers. 

^ Good returns at low expense 

If developed on a commercial scale the new 
method of cultivating potatoes promises to be 
very economical. Some of the advantages of 
this method are noted below. 

Initial expenses of the seed will be consider- 
ably reduced. The sprouts being very light 
in weight can be easily transported either as 
postal packets or as railway parcels. No 
elaborate arrangements or special type of 
railway wagons will therefore be needed. 
Further the cost of transport wiH appreciably 
reduce the initial expenses which the grower 
has to pay for the seed. 

As the sprouts are detached from the eyes 
and do not carry any part of the flesh or the 
r skin it may greatly reduce the possibility of 
transmission of many tuber-borne fungal and 
bacterial diseases. 

The sproutling method of growing potatoes 


would exercise an effective check on the virus 
diseases which have a seriously deleterious 
effect on the yield. The tuber does not show 
any visible sign of virus infeotion and, therefore, 
it is not possible to eliminate the virus stocks 
before the sets are planted in the field. On the 
other hand, the sproutlings being transplanted 
after the first crop of the leaves has appeared, 
makes it possible to select only such plants 
which are visibly free from virus infection. 
Therefore, a high standard of health, which 
has hitherto not been possible for an average 
grower to accomplish, can be maintained. It 
is also possible to exercise sprout selection and 
to discard any such sprouts which are thin or 
abnormal-looking and which would, if grown, 
give rise to diseased plants. 

Apart from the cultivator’s point of view, the 
sproutling method of cultivating potatoes is 
of special value for those engaged in maintaining 
and building up of healthy stocks for certifica- 
tion purposes. It should facilitate Huber 
indexing and help in building up and multi- 
plying foundation seed-stocks within a very 
short period, 

^ Tuber indexing is the method of selecting virus-free 
tubers by observing the plants, raised from a J>art of the 
seed tuber, under green-house (insect-proof glass-house) 
conditions. The remaining portion of such tubers which 
are free from virus Infection are multiplied and 
foundation seed-stocks thus secured. 




: CAUSES OF THE WORLD FOOD PROBLEM 

T hree chief causes for the world ibod problem are given by the U.S. 
Department of Agriculture : 

1. Reduction in 1945 of total world food production by 12 per cent per 
capita below pre-war. 

2. Concentration of this reduction chiefly in countries normally dependent 
on imports. . 

3. Disruption of distribution in war- torn nations. 

The United States and Canada, British Isles and the Middle East are cited as 
the only large areas where food production in 1945 was relatively favourable. 
It is pointed out that total food supply in the United States continues at record 
levels with food production about oiie-thilrd^Above the pre-war average, and 
per capita consumption in the United States now exceeds that of any previous 
year. 

Food shortages are likely to be most seriously felt in the first six months of 
1946, with rations in several countries near starvation levels. In continental 
Europe, only Denmark and Sweden at present have diets approximating pre-war 
levels . — The Oal'ifomia Citograph, April 1946. 
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A PLEA AND A PLAN FOR GOOPERATIVE MARKETING 
OF SUNN HEMP IN INDIA 

:;Partap Singh 

Chief Inspector, Szmn Hemp Grading, Central Agricultural Marheting DepartmeM 


I F ludiuj, suuu Kemp {Orotalaria jmicea) like 
most of the other crops is produced inamly 
hy sinali growers. Their bargaining capacity 
is poor and holding power low. Individually 
they cannot, therefore, market their crop to 
their best advantage. 


as against £ 45 per ton. (c.i.f. U.K.) for tiie 
lowest quality of Italian hemps and £79 to 
£80 per ton (c.i.f. U.K.) for the highest. 
As compared with the other hemps, i.e. 
Russian and Hungarian hemx}s the Indian 
sunn hemp fetched lower prices. 


Defective assembling system 

In most cases producers dispose of their 
sunn hemp to village merchants who apart 
from paying as low prices as possible do not 
as a rule pay proper premium for cleaner or 
superior quality fibre. ^ This system of assem- 
bling is a big obstacle in the way of imx>roviiig 
the quality of Indian sunn hemp. Consequently 
sunn hemp heavily loaded with refraction (sticks 
and dirt) reaches the market so much so that 
arrivals in some markets contain 40 per cent 
of fibre and 60 per cent of refraction. In such 
cases partial cleaning is often done in the 
assembling markets before despatching the 
sunn hemp to the baling centres. In doing 
so the quality of the fibre is sometimes greatly 
impaired. For instance in some markets of 
Allahabad district (the United Provinces) sunn 
hemp is beaten with a blunt choj>x)er in order 
to break long jueces of sticks with a view to 
facilitating their removal by shaking. This 
process bruises the fibre and impairs its strength. 
The partially cleaned sunn hemp still contains 
about 30 per cent of refraction. 


Low reputation of Indian sunn hemp 

At baling centres sunn hemp is cleaned and 
assorted into two or three grades by each baler 
according to his own trade mark. Even this 
cleaning is not adequate and the assorting is 
irregular with the result that Indian stum hemp 
has a low reputation in the world markets. 
There are probably few other agricultural 
commodities exported from India about the 
quality of which complaints have been so 
persistent as in the case of Indian sunn hemp. 
I he prices^ of Indian sunn heinp are conse- 

low- In August, 
1939, the best Indian green sunn hemp was 
quoted at £20 to £35 per ton (cii. Antwerp) 
186 


Defects are removable 

The main defects in Indian sunn hemp are 
the unduly high refraction content, the irregu- 
larity and unreliability of (piality and defective 
packing. Fortunately all these drawbacks can 
be removed. An expert witness in his evidence 
before the Royal Commission on Agriculture 
stated that he had Indian sunn hemp sown in 
Italy in the same conditions in which Italian 
hemp was iirodiiced and found the fibre to be 
superior to the Indian hemp produced in India. 
He was of the opinion that climatic conditions 
had nothing to do with the improvement and 
that what could be done in Italy could be 
achieved in India as well. With the improve- 
ment in the quality of Indian sunn hemp it 
will not only be possible to get better prices 
but the demand is also likely to increase consi- 
derably. A witness before the Roval Com- 
mission on Agriculture had estimated that if 
Indian hemp were found satisfactory ‘ consump- 
tepn could be five or ten times ’ of what it wLs 
durnig that period (during the quinquennium 
eudmg m 1928-29 export of smm hempi from 
India was 28,000 tons while during the period 
1939-40 to 1942-43 it was 30,000 tons). It 
is highly desirable, therefore, that efiective steps 
should be tukea to improve the quality of 
Indian sunn hemp. ' ^ 


Need for cooperative sale societies 

An important step towards the improvement 
and maintenance of the standard of quaJity 
of sunn hemp exported from India was taken 
by the Government of India in November, 
1942, when the Sunn Hemp Grading Scheme 
under the Agricultural Produce (Grading and 
Marking) Act Avas initiated. 
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■ Under this scheme, grades and grade sped- farther saving to the extent of three annas per 
fications have been drawn up for the several inaund of iin cleaned sunn hemp spent for 
trade descriptions of sunn hemp and appro- cleaning and assorting it at Shiiipiir can be 
priate grade designation marks are applied to effected if the producers produce clean hemp 
bales conforming to the prescribed specifications, and market it after grading. The cooperative 
The Government also prohibited the export of sale societies can help them in this task. At 
sunn hemp not graded under tbe above scheme, the top of this, such societies will be greatly 
The advantage of the scheme can be fully helpful in improving the quality of Indian sunk 
shared by the producers if they market their hemp and thereby establishing its reputation 
sunn hemp on a cooperative basis. Bale in the foreign markets, 
societies set up for this purpose can also be of . , ^ , 

help to tbe producers in securing good seed and ^ for cooperative marketing of stmn 
advice on such matters as period of harvesting, ncmp 

methods of retting and extraction and grading Snnn hemp for export is mainly produced 
of tlie fibre. The balers are also likely to wel- in tbe United Provinces, the Central Provinces, 
come the formation of such societies. At Bengal, Bihar and Bombay. It is gratifying 
present they generally depute their own paid to note that attempts are being made in the 
men to the various markets to safeguard them- two first named provinces to organize coopera- 
selves against being cheated by the commission tive societies. The working of these societies 
agents but on many occasions their experience may slightly differ in different localities to suit 
is that their buying agents act in collusion local conditions but the broad lines on which 
with commission agents. The balers give price the>se may be organized are suggested below, 
limits to their buying agents for certain Selection of oentres : The societies may in 
qualities of sunn hemp. The latter, however, the first instance be started at a few important 
buy inferior qualities at lower rates and charge assembling centres only. Success at a few 
higher rates from the balers, the difference places will attact attention at others. More- 
being pocketed by the buying agents and over experience gained in tbe beginning will 
commission agents. Similarly the buying be valuable for speeding up the successful 
agents make purcliases when the rates are formation of similar societies at other places, 
low but pass these on as having been purchased The important assembling markets in tbe 
at times when higher rates obtained. Tlie United Provinces are Chilbila (Partabgarh), 
balers thus find themselves helpless in the Sheorgarh Siwait( Allahabad), Shiupur (Benares), 
absence of a satisfactory alternative. Thus Raja Talab (Beiiares) and Cliandausi (Morada- 
cooperative sale societies will be advantageous bad). In the Central Provinces the main 
both to the sellers and the buyers by discharging centres are Seoni-CIihapara (Seoni), Palari 
faithfully and more efficiently the services (Seoni), Ghansore (Seoni) and Chaurai (Chhiiid- 
performivl by the village merchants on the one wara). The important assembling markets in 
hand and tlie buying agents and commission Bengal are Ullapara (Pabiia), Charmugaria 
agents on the other. Besides receiving proper (Faridpur)aiid Dhulian(Murshidabad). The main 
premium for quality the producer will further centres in Bihar axe Mahxajganj (Bar an), 
gain by the elimination of waste in the marketing Islampur (Patna) and Bihar-Sharif (Patna), 
machinery. If he produces and markets clean The important centres in Bombay are Jhalod 
hemp, handling and marketing charges on and Dohad (Panchmahal), Sankeswar (Belgaum) 
refraction will he saved. For instance sunn and Rajapur (Ratangiri). Generally there are 
hemp received at Shiupur from Raja Talab smaller assembling centres in the vicinity of 
(an assembling marke^t about 13 miles from the main markets. 

Shiupur) contains about 50 per cent of refrac- After the selection of . a centre detailed 
tion. The cartage is about six annas per information on the points given below may be 
maund. If the refraction is reduced to 25 collected from the market concerned and the 
per cent there will be a saving of one anna and villages served by it. 

six pies per maund of uncleaned hemp in the enquiry : (i) Market charges and 

transport charges alone. Transport charges practi§^;^ii) names of villages from which 
for refraction from villages to Raja Talab will sunn hemp is received together with approxi- 
also be saved. Similarly there will be saving mate quantities assembled, (iff) share of different 
in such marketing costs as are levied on the assembling agencies in the marketing of sunn 
basis of weight of sunn hemp marketed. A hemp, (iv) season of marketing, (v) important 
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stations to wHcli sunn hemp is despatched and 
(vi) Mst of balers who huy from the market. 

(b) Tillage enquiry: (i) Area under sumi 
hemp for fibre, (ii) total production of fibre, 
(iii) marketable surplus, (iv) needs for finance 
and (v) other special conditions affecting the 
marketing of sunn hemp. 

Membership: Membership should be confined 
to the producers of sunn hemp and their credit 
societies in the area serv-ed by the market. 
Admission fee may be fixed at Re. L Each 
member may be required to take out a share 
of Rs. 10 each (payable in two years) with a 
maximum limit of five shares. As the quantities 
produced by each grower are usually small, 
membership is bound to be large to make up 
the volume of business. It should be made 
obligatory on members to sell their sunn hemp 
through the society. For the success of the 
society the loyalty of its members is essential. 
To ensure this, members have to be educated 
in cooperative ideals but to begin with, desertion 
may be penalized by confiscation of share money 
and profit to the credit of the defaulter. 

Manage7nent: Supreme authority may be 
vested in the General Body consisting of 
delegates, one from each village elected by the 
local members and one from each affiliated 
credit society. The General Body should 
ordinarily meet once a year, a couple of months 
before the commencement of sunn hemp season. 
It should elect a Managing Committee consist- 
ing of five members to conduct its day to day 
business. The Registrar, Cooperative Societies, 
and the Director of Agriculture of the province 
should nominate oxie member each from 
their respective Departments. The Provincial 
Marketing Officer or his nominee should also 
serve on the Managing Committee, The 
office bearers should be elected by the Managing 
Committee. »• 

Objects: The main objects of the society 
should be: 

(a) To improve the yield and the quality of 
sunn hemp. 

(b) To sell the producers’ (members’ as well 
as non-members’) sunn hemp at the highest 
possible price. 

Regarding (a) the main items in this pro- 
gramme should be : 

(i) Proouremmt and distribution of good qmlity 
se^ : In certain tracts sunn hemp plants are 
harvested before the seeding stage. Seeds for 
sowing have, therefore, to be imported from 
other tracts. In such circuHistanoea the quality 


of seeds available for sowing is generally poor. 
There is a high percentage of immature and 
damaged seeds. The weed seeds abound — 
among these the presence of seeds of Ipomea 
weed is particularly objectionable. Its vines 
entwine the sunn "hemp plants and there is 
difficulty in harvesting as well as in the extrac- 
tion and cleaning of fibre. A good portion of 
the Ipomea vines therefore, gets packed along 
with sunn hemp. It is generally reported that 
consumers abroad strongly object to the pre- 
sence of Ipomea vines in sunn hemp. The 
cooperative societies can help the members in 
procuring healthy, viable and pure seed of such 
improved varieties as may have been evolved 
and approved by the Department of Agriculture. 

(ii) Popularizing better vnethode of preparatmi 
for market: In the absence of any definite 
scientific findings regarding the best stage of 
harvesting and proper methods of retting and 
extraction of fibre to suit a particular locality, 
a beginning may be made by employing some 
trained letters from such contiguous localities 
as produce better and cleaner sunn hemp. 
Information on this point may be secured by 
the organizers of such societies from the sunn 
hemp inspection Staff, i.e. Ohiof Inspector, 
Sunn Hemp Grading at Sliiupur (Benares) and 
the Inspectors, Sunn Hemp Grading at Calcutta, 
Vizianagram and Bombay. 

Regarding (b) the main items are discussed 
below : 

(i) Assembling y grading and pooling: The 
members should bring their sunn hemp to the 
premises of the Society, but in localities where 
direct marketing is not customary, it may 
probably be desirable in the beginning to 
collect the members* produce from their respec- 
tive houses and gradually indtioe them to bring 
it themselves to the Society. This will create 
interest in the working of the Society apart 
from its educative value. Each member’s 
smm hemp should be weighed in his presence 
and if possible also cleaned and graded. The 
weight of each grade should also be recorded 
in his presence. Sunn hemp of each grade 
may then be pooled together (except the produce 
of such members as indicate that their Iiemp 
should be kept in stock for sale at some future 
date). The producer should be encouraged to 
clean and grade his produce with his own hands. 
A proper godown would be necessary for the 
storage of sunn hemp because of its inflammable 
nature. (This is one of the reasons why the 
producers sell it as quickly as possible). Eor 
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the same reason it would be desirable to insure 
the sunn hemp stocked. 

Grading at different centres should be done 
on more or less uniform basis. For this purpose 

adoption of grades is suggested. This 
will do away with the necessity of cleaning 
and grading again by the balers. This grading 
by the Societies should be linked up with the 
Agmarh Sunn Hemp Grading Scheme. 

(li) Sale of graded sunn Aemp .- 'When sulS- 
ciently large quantities are pooled, sale mav be 
arranged by auction. The prospective buyers 
may be intimated about the date of the auction 
and the sellers may also be informed. In 
course off tune, sufficient quantities of sunn 
hemp will begin to arrive and it may be possible 

tL 1 these auctions. 

The highest bidder should be entitled to 

^e“P if the Managing 
^mmittee agrees to sell at the rate offered! 

Erff T entered into and 

yer3_ other than those approved by the 
Managing Committee should be required to pay 

yame of the sunn hemp sold. Buyers shonid 

Srffid“’'Thp*“ floivery within a specified 
period. The approved buyers may be given 
medit facilities for a short customary piriod, 
S down iasis should be 

7;!’ I account of each cultivator may 
be settled soon after the sale of the heaps 

r saffi^of "T. ^ ^ ^ 

the sale of graded sunn hemp through the 

IfT producers. 

If a smtable portion of what is realized over 
and above the market rate (of unassorted 
sunn hemp is distributed to the proXcers 

rivTfOT*tL^^%"''*‘'’ it will pro^de a rLl incen- 
tive foi them to market their produce through 

also 'mopW’ attract non-members 

deducted from 

Serr! labour 

as afso grading, iadicha baling 

! a “ ®an be easil? 

miv hel e r° ' loi Other costs 

may be met from profits and if there be none 
from the reserve fund, ’ 

Finance: Members should be able to get 

?av 7^^ ?®/®®™ty of their stocks u|to 

say 75 per cent of the market value. If neces- 
sary, provision for advancmg of loans for 
cultivation expenses of the crop and loans on 
standing crops may also be made. To such 
members as are members of the affiliated credit 
societies, loans should be advanced throth the 
credit societies. Attempts should be made to 
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see that loans granted to members are utilized 
for the purpose _for which they were advanced. 

As_ membership fees and share money wili 
not be enough for the working of the Society, 
necessary finances should be provided by the 

imv^ai? H® godowns. Deposits 

may also be accepted from members &s well 

reasonable rates. 

^ otaff; As the successful working of the 

IrrTsbofnf depends upon its staff, special 
care should be taken in its recruitment. In the 
initial stages close official supervision will be 
necessary. As the marketing season of sunn 

it mL^f T- than six months. 

It may be advisable to undertake marketing of 
some other produce also particularly during'the 
off season. The sale of sunn hemp aeeds^ and 
if possible the supply of producers’ other 
lequimmente, e.g. manures, implements, etc. 

make the work- 

ing of the Society economical, ' 

^ Finaimal position : The financial position of 
different societies will vary ; it will depend on 

the amount of business handled, the rate of 

oo^nussiou charged, the savings accruing from 
reduction in _ dhuUa and the "premia secured 

and establishing a 
direct contact with balers. As an illustration, 
the financml position of a society if organized 
at Raja Talab (a market notorious for its 
rej^tive sunn hemp) is roughly indicated 

If the Society deals with about 10,000 md 

20 arrival of about 

0,000 md.) valued at about Rs. 35,000 
commission from buyers at the rate of Re 1 

Deductions amount 

to about three seers per maund. Out of this 
It may be possible to retain 1 to 2 sr. per maund 
in the Society. The value of this smn hemp 
wdh be Rs. 876 to Rs. 1,760. Besides these 
SIX pies per maund are levied from the seller 
as mpsimd gowshala to be made over to the 
be possible to retain this sum 
m the Society and thus make an income of 

be r! ?59|?’ 

136 Ks. 1,625 to Es. 2,400 per anmim 
As regards expenditure, the pay' of the 
manager at R^ 100 per month, that of an 
accountant- at Rs. 60 and two men at Rs. 30 
each will amount to Rs, 2,520 per annum: 
rent may account for another Rs. 300 ; adding 
some miscellaneous charges the total expendi- 

toXduL DmaybepomWe 

to reduce the expenditure ddbitable to sunn 
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hemp to about one half of this if other ^agmiih 
tiiral produce as also members’ reqTO^ 
are dealt with. The financial position discussed 
above relates only to the activity of the Society 
as a commission agent and excludes the share 
of the Society in the premia realked over and 
above the market rates. The real adva-ntage 
to producers will be by way of better premium 
for better quality (inciitding higher prices due 
to saving in the transport of excessive refrac- 
tion), larger share in the consumer’s rupee by the 
elimination of two classes of middlemen namely 
village merchants and balers’ buying agents, 
correct weighinent, fair dealings, easier finances 
and the improvement in quality that may be 
brought about by the supply of better seed and 
the demonstration of better methods of retting 
and extraction of fibre* If the producers 
reduce the stick content by five seers per maiind 
the saving in transport charges from villages to 
Eaja Talab and from there to Shiupur will 
amount to Rs. 625 on the produce passing 
through the Society. It is possible to reduce 
.the stick content by 10 to 15 sr. per mauiid 
and thus get better prices (due to the saving 
on transport charges) to the extent of Rs. 1,25& 
to Rs. 1,H75. The cost of cleaning and grading 
at Shiupur now-a-days comes to about three 
annas per maund of imcleaued sunn hemp. 


If the producers reduce the stick content by 
10 sr. per maund it may be possible to get 
this work done at about half this rate at Raja 
Talab. This will mean a saving of about 
Rs. 1,200. Thus better value to the extent of 
about Es. 2,450 can be realized simply by 
producing cleaner hemp (by reducing the present 
stick content of about 20 sr. per maund to 
10 vSi\ per maund) and then later on b}^ 
further cleaning and grading it in the Society’s 
premises. It is hoped that the producers will 
ultimately market thoroughly cleaned (further 
cleaning of which may not be necessary even 
at the Society premises) and graded sunn hemp 
and will further save about Rs. TOO. 

Besides the above savings, better prices may 
be expected by having direct dealings with the 
balers. Based on general observations and a 
few actual instances, it is estimated that an 
increase of 4 to 8 as. per maund can be secured 
by selling direct to the balers. Adding to it 
the savings indicated in the last para a total 
increase of 8 to 12 as/ i)er maund may be 
expected ; the Society paying its own 
way. In addition to this it is hoped that the 
Society will be instrumental in improving the 
quality of fibre considerably and hence its 
exjmrt price. There appear, therefore, to be 
considerable jKJtentialities in this direction. 



LEAF VARIEGATION IN FRUIT TREES 

Jk N irregular yellow mottling of fruit-tree leaves known as infectious leaf 

/\ variegation has been noticeable again this year. This minor disease, 
/jL which occurs principally on apples, varies in amount from year to. year 
but does not spread in the orchard. It may dwarf the leaves slightly and make 
them susceptible to spray injury and may even appear in the fruit, but on the 
whole it does ^lot seriously alfcct the tree. 

Leaf variegation is fairly common in cherries also, particularly the variety 
8t. Margaret. In cherries it appears more as a silver-grey mottling, and usually 
results ill slight stunting of the branch or tree affected. It may occur also in 
other stone fruits and in pears. 

There is no known cure for leaf variegation. It seems to be duc^ to a virus 
which is spread by budding and grafting. Its spread therefore can be checked 
only by choosing scions from trees which have not shown any sign of variegation, 
but even this is not a sure way, as some varieties which do not show symptoms 
can transmit the disease to others . — The Journal of the DepartmeH of Aanculture, 
Victoria, April, 1946, 


WAR AND THE PUNJAB AGRICULTURE 

_ Bahadur S. Kartae Sing^^^ 

Assistant Director of Agriculture, Punjab, Lahore 


r r “ September, 1939, 

and lasted for about six years. During 
fbfl period there has been a great rise in 
the .prices of agricultural produce. 

the 

in^ifces?“ 

Wholesale harvest prices 

A study of the wholesale harvest prices of 

siSTmlTq" “ the Punjab 
smce 1938-39 shows that there was not much 

the Sst t® Mm/ food grains during 

b?ijT’2i?tb fiT" “ 1938-39 

i 1 f ' the first year, came dowa by Rs. 1-5 

i.e. to Ks. 0 - 4 : per maund next year, the net 
1938 3rnr°^^ 

1938-39 price as compared with the oorres- 

of American 

Ses of * 1^0 difference in the 

Ser cLf fh ° T- 23 to 36 


i* i ui nuts ana mc?» lood f^Tainq 


measer T °V‘‘“ recorded sharp in- 

S fff be if the price of wheat 

of Rs%^!. decontrolled, smce at the low price 

flo^uf info « were not 

deconS-ol rto markets. Immediately after 
aeoontrol the price shot up to Rs. 11 per inannd 

abou? Sria ‘rf 

whioh fiPA* pnces of rice and wheat, 

Three^to folf to aboul 

7^7 the pre-war level • those of 

oilseeds only 

to more than twice, but rise in the price of 

co^DSuflS^^^^^ 

Man/ food grains, oilseeds and cotton Sinue'd 
t feed grains aS S 

pncelotkMrifT^i 1944-46 the 

STthio bf ^eelined, 

W^fat bllv ^ Httle. 

^ ^ mere or less main- 

tamed their previo ns level. 

We have now to see how this general and 

SS^r/t P“- of, ?6;rio.wi 


H. to be coZS-fiJrtVS 

the imMrf of of Japan m the war stopped 
^Pert of Burma rice into this country 
and the export of desi cotton to Japan the 
grow more food* and ‘less dJ^Stof* 
campaigns were started in the sprint of 1942 
to meet this emergency. ^ 

During the third and fourth years of war. 


Effect on cropping 
riff*’ “.l’^®®'dy been said that the appreciable 
1942 and the grow more food ’ camnaivn 

Si 193-43 ’ ^"®PPmg 

rlfo r.L“ compared with that of 

the previous year as shown in Table I. 


1940-41 1941-42 ' 1942-43 


million acres 


{ Irrigated 
Unirrigated 
Total 
Irrigated 
i Unirrigated 
[Total 
f Irrigated 
f Unirrigated 
I Total 
[Irrigated 

{ Unirrigated 
Total 

uS>ted 

Total : 


Total kharif crops 
.Total rabi crops 
Total area sown 
Total area of crops failed 


6-8 

( 5*2 

130 

10-2 

0*7 

10*0 

17*0 

12*9 

29*9 

0-8 

4-8 

m 

16-2 

8*1 

24*3 


1943-44 1944-45 


. 9*9 

7*4 
14*3 
10'3 
8*2 
18 * 5 ’ 
17*1 
15*7 
32*8 
0*8 
4*4 
5*2 
16*3 
11*3 
27*6 


7*0 

6*9 

13*9 

10*2 

8*2 

18*4 

17*2 

15*1 

32*3 

0*6 

4*4 

6*0 

16*6 

10*7 

27*3 


6*8 

8*0 

14*8 

10*1 

10*1 

20*2 

16*9 

18*1 

35*0 

0*7 

2*6 

3*3 

16*2 

16*6 

31*7 


7*3 

7*2"' 

14*5 

10^3 

8*2 

18*5 

17*6 

15*4 

33*0 

0*6 

3*2 

3*8 

17*0 

12*2 

29*2 


7*3 

7*3 

14*6 

10*3 

9*8 

20*1 

17 *S 

34*7 

0*8 

3*1 

3*9 

16-8 

14*0 

30*8 
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A close study of irrigated and unimgated area came down by about two 
sowings sbows tlmt in 194243 both in hlmil comparison witli pre\dous year. The khmif 
and mhi not only there was no increase in and unimgated areas came down by 

irrigated sowings but they were actually less 0*8 million and 2 millions respectively, while 
by over 0*2 and 0*1 million acres respectively. iiTigated Man/ and vaW acreage rose by 0'52 
Umnigated sowings, however, increased by and 0*22 million acres resxxictively. The area 
over a million acres in and two million of crops failed’ also increased by about Of) 

acres in rahi, A study of matured area, howf million acres* In other words there was an 
ever, shows that there was an increase of 4*4 increase of only 0*7 million in the total sowm 
million cores, i.e. T7 million acres more than area in 194344 as compared with that of 
the total increased sowings* This is due to 194142. The following year (191445) was 
the fact tba4 the area of crops failed was less again fiwourable, though not quite as good , 
by this much. The conclusion is, therefore, as 194243. The sown area, therefore, 
irresistible that the climatic condition must increased by a little over 1| million acres 
be very favourable in 194243. A similar mostly due to the increase in imirrigated 
peak for sown area had been reached mnder area. The area of crops failed increased by 
equally favourable conditions in 1933-34. aboxit 0*1 million acres due to failure in the 

irrigated area but matured area increased by 
The rainfall li million acres due to increase in the unirrigat- 

Durinff the year 194243. the rainfall in ^ area though it was still lower than that in 
Ambala and Hissar %vaS 57 '91 in. and 22 '25 194.^43 by one nulhou acres, 

in. re-spectivelv as against the normal rainfall y® cropping has been 

of 31 -55 in. and 16-98 in. at those places. At affected. As the number of crops is very large 

Lyallpur and Multan it was 15-78 in. and it is not possible to deal with each one of them 

9-99 in. respectivelv, which is a little more separately. The discussion will, therelore, be 
than two inches " above the normal in restocted to important crop.s only or groups 
each case, and in Julluudur and Bawalpiudi 
it was somewliat below normal. In the year ^ , 

194344, while rainfallin Lyallpur, and Juilundiir an€l pulses 

was 17*98 in* and 27*77 in. respectively, i.e. The total area in 1941-42 was 22,138,(X)0 
above the normal, that in Ambala and Hissar acres. During 1942-43, there was an increase 
Wx^s 28*47 in, and 12*9 in. respectively which of 3*35 million acres. Next year there was an 
is below the normal and in Eawalpiiidi increase of only 1*26 million acres as compared 
near about the normal. The year 1943-44 to 1941-42. During 1944-45 there was 

was, therefore, generally poor in rainfall in again an increase of 2*55 million acres. The 

comparison with 1942-43. The monsoon not chief increases in million acres as shown by 
being so fovonrable in 194344, the sown various crops are given in Table II. 


Table II ' 

Increase {•\-) or decrease ( — ) in million acres of various crops 



Ittcreaae 

over 

l<J41-42 

Gram 

Bajra 

Wheat 

Pulses 

Rice 

Barle}’^ 

Jowar 

Maize 

Otlier 

cereals 

Total 

t ;lR42-43 ;; 

-f- 1-37 

-f 0 71 

-f. 0 45 

+ 0-28 

-4- 0*21 

+ 0*14 

-P 0U2 

-f 0*11 

-^0 04 

-p 3*35 

1943-44 

^ 0 64 

- 0*02 

- 0‘02 

+ 0-20 

-h 0*36 

0*04 

+ 0*00 

-f 0 14 

0-06 

q- 1*20 

1944-43 

+ 148 

0*12 

q. 0-42 

-f 0-18 

4- 0 37 

+ 0*05 

+ 0*11 

-f 0*17 

- 0*11 

-p 2*55 


0 ' It will be observed that in the favourable 
year there was an all round increase though 
more marked under gram, bajra^ and pulses, 
which are mostly barani and wheat which is 
nearly half barani. The increase in rice area 
was partly due to extra water given for land 
reclamation. In 1943-44 this increase was 


more or less maintained in xnaisse and pulses, 
rose still further in rice, reduced to less thaxi 
half in case of gram, but was totally lost in 
bajra, wheat, barley and jowar. The year 
1944-45 was again a favourable year specially 
for unirrigated rabi, though not quite so good 
as 1942-43* The area under gram increased 
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acres and wheat by 0-42 million 
^ - . 1 here was also an increase in rice 

and make, wliile the .area under kifm 
and pulses went further down. 


Cotton 

The total area in“ 1941-42 was 2,801 000 
acres. During 1942-43, it decreased by 0*481 

0*2 .and in 1944-45 by 
u million acres as shown in Table III. 

Table III 

Decrease {—) in area under cotton 


(In million acres) Total 

1941- 42 American decrease 

1942- 43, 0*509 + 0*028 — O^Ri 

ms-ij -„.48 Jo.g® - 0 “ 

1944-4.) — 0-535 -f- 0-151 — 0-384 

®°**°*^ decreased by 
U 009 and American increased by 0-028 million 
resulting in a net decrease of 0-481 million 
acres in 1942-43, but in 1943-44 E 
cotton decreased by 0-48 million acres and 
American increased by 0-28 million resulting in 

During 

1944-46 dm cotton decreased by 0-63,5 
^ ^ American increased by 0*151 
oE\°'',r,-ir"®® resulting in a net decrease of 
0 384 million acres. The reason for different 
behaviour of desi and American cotton lies in 
their comparative prices as already discussed. 

Fodders 

A 1941-4-2 the area under fodders was 

4983,000 acres. There was practically no 
change in It during 1942-43 but in the next 

oZq increase of 0-11 and 

u 29 million acres respectively. 

Oilseeds 

During 1941-1942, the area was 1057 000 
acm. It fell by about 0-15 million in ’l 942-43 

by 0 4o million acres in two years. The reduc- 
half “i tammm- 

though the prices of torn and rapeseeds rose to 
•bout too „d a halt fee. i? iS^ aa^ 
to about throe timoa ia the foDowiag year, yet 

ott« il *" ‘™' 


)n Other crops 

^ ’ So far we have accounted for 31-1 million 
“f® out of 32-3 million acres sown Tbe 
balance of 1-2 million acres was occupied S 
sugarcano, vegetables, fruits, tobacco,^ spices 

>0 nou-food crops. 

>0 Theie has been no appreciable change in these 

y MJ U and 0 16 million acres in 1944-45 
Vegetables decreased by 72,000 in 1942-4 B* 
and further by 65,000 i 194MA In 1944: 
4.) tliere was an increase of 15,000 acres over 
®P“es, fruits and miscella- 

194^43 f "Tonn “ 

1942-43, furtber by 1,000 acres in 1943-44 

but decreased_by 13,000 acres in 1944-46 in 

comparison with previous year.- 

concerned, the above 
di^ussion may be summarized as below : 

1942-43 there was an increase of 
Of cereals and pulses. 

- 7 million acres was due to increased 
3own area, 0-48 million acres came from 

EiSr 0'15 million from oil- 

seeds. Ihe increase in sown area, was mostly 
due to favourable monsoon. A part of increase 
in rice area was due to extra water given for 
reclamation o{ thur lands. During' 194 . 3-44 
tUere _ was an increase of only 1-26 million 
acres m cereals and pulses. Of this 0-6 million 
acres was due to ihereased sown area, 0-2 
mi 1011 acres came from cotton (desi) .and 0-45 
million from oilseeds. 

dll 1944-46 there was an increase of 2-53 

“ ‘’s^’eals and pulses. Of this 

*^ores_ came from cotton (desi), 

n,-ir ™ oilseeds and about 2 

r ""T, area 

owing to favourable monsoon. 

Increase in production 

Tn 

tion. ihe following statement (Table IV) gives 
the area, total production and yield per acre 
of all cereals and pulses for tbe last four years. 

Table IV 

drea, total production and yield per acre of cereals 
0‘7 iA pulses 

Va.,. Area in Production Yield per 
Tear thousand in thousand acre in 
. acres tons tons 


1941- 42 

1942- 43 

1943- 44 

1944- 46 


22,138 

26,490 

23,399 

24,689 


tons 

0-292 

0-304 

0-275 

0-300 
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It will be observed that as compared with 
1941-42 there was an increase of 3 ’35 million 
acres with an increased production of 1’3 
million tons in 1942-43 against an increase of 
1*26 million acres with a decrease in production 
of 37^000 tons in 1943-44 while in 1944-45 
there was an increase of 2 *55 million acres 
in area resulting in increased production 
of 943j000 tons. The data regarding the yield 
per acre give very interesting information. It 
will be seen that during 1941-42 and 1943-44 
when the sowings were less, the yield per acre 
was also low, i.e. 0'29 and 0’27 tons per acre 
respectively, whereas in 1942-43 and 1944-45 
when the sown area increased the yields were 
also higher, i.e. 0*3 tons per acre. 

From the foregoing discussion of changes 
that have occurred in the cropping of the 
Punjab it is clear that there has been an 
increase in the area under food grain crops — 
cereals and pulses, during the last three years. 
This increase amounted to 3*35 million acres 
in 1942-43, 1*26 in 1943-44 and 2*55 in 
1944-45. The favourable monsoons were 
responsible for high increase during 1942-43 
and 1944-45. Owing to iiicreased sowings 
more area was put under food grain crops. A 
portion of the increase under food crops, though 
a comparatively small one, is due to the replace- 
ment of cotton (desi) and oilseeds. This is 
more clearly .shown in Table V, 

Table V 

Replacement of cotton and oilseedfi in millions 
of acres 



Increased 
area under 
food grains 

1941.42 ■; 

Area due 

increased 

sowings 

Cotton 

area 

replaced 

Oilseeds 

area 

replaced 

1941-42 


■ ■ 

" - • 


1942-43 


2'69 

0*48 

0*15 

1943-44 

1-28 

0‘61 ' 

0-20 

0*43 

1944-45 

2’5r) 

2-37 

0‘38 

0*15 


It will be observed from the above figures 
that favourable monsoon, which results in 
increased sowing and better yield per acre, 
is by far the most important factor for increased 
production of food grains. In the favourable 
years of 1942-43 and 1944-45 the increased 
sowing accounted for 80 and 93 per cent of 
the increased area under food grains as against 
only 48 per cent in 1943-44, which was not 
so favourable. The area got by replacement 
of cotton and oilseeds formed only 19 and 21 
per cent of increased area under food grains in 
1942-43 and 1944-45 respectively as against 
about 50 per cent during 1943-44. As regards 
the area obtained by the replacement of cotton 
and oilseeds, it appears that price factor is mainly 
responsible for it. For instance the price of 
oilseeds proportionately increased in 1943-44 
resulting in increased area under them in 
1944-45. This increase in prices of oilseeds 
has been maintained in 1944-45 and it may 
be expected that in 1945-46 the area under 
oilseeds may be maintained or even further 
increased. As regards cotton it has been already 
mentioned that desi cotton has been replaced 
by food grains due to its comparatively low 
price. During the present season (1945-46) 
the price of desi cotton has gone up appreciably 
(Rs, 17-8 per mannd as against Es. 20 of 
American) and Inis thus decreased tlie difference 
ill the price of desi and Americau cottons. If 
this price level is maintained it is expected that 
the area under desi cotton will increase next 
year. It is, therefore, suggested that if in- 
creased food production is to be maintained as 
a long range policy the Government must 
strain every nerve to increase 

(a) area under cultivation and food crops by 
developing irrigation resources, such as canals, 
wells, tanks, etc, 

(b) yield per acre by improved methods of 
cultivation and utilizing ail manurial resources 
such as human excreta, compost, green manuring, 
oil cakes, other artificial fertilizers, etc. 


DAIRYING IN INDIA TOMORROW^ 
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I NDIA posvse£48os 200 niiilioa heads of 
cattle of which one-fifth are buffaloes . 
The isebu is used, principally for draft 
purposes while the buffalo is niaintained 
primarily for the production of milk. There 
are three facts which confirm this. Firstly, 
in most parts of the country, the male zebti is 
better cared for than the female, while the 
female buffalo calf is given better care than 
the male. Secondly whereas four out of hye 
of our cattle are zebus, the buffalocvS produce 
a little more than one-half of our milk. Accord- 
ing to th<e jRc^or^ on the Marketing of Milh 
in India and Burma, issued in 1943 by the 
Central Agricultural Marketing Department, 
Government of India, the average annual milk 
production of the buffalo is 1,529 lb., while 
that of the zebu cow is only 787 ib. ; in each 
case these figures include about 300 lb. consumed 
by the calf. Thirdly, the buffalo not only 
produces more milk, but milk containing about 
7 per cent of butterfat while only about 5 per 
cent is found in that of the zebu ; furthermore, 
about 57 per cent of our milk is used for making 
ghee which is practically pure butterfat. The 
sole purpose of one sex of each of these animals, 
therefore, seems to be to assist in the reproduc- 
tion of the species. Nature might have been 
a little more thoughtful and given us one species 
of which the male could be used for draft 
purposes and the female for producing milk. 
We have two species, however, either of which 
is potentially capable of serving both purposes 
to a greater extent than has yet been demons- 
trated. 

Agreement with domesticated animals 
Dr Sam Higgiiibotfcom has said that when 
man domesticates an animal species he enters 
into a bond whereby he will provide adequate 
feed, water and, protection from enemies and 
diseases in return for a useful product or a 
useful service. It is my opinion that we have 
not only foiled to fulfill this bond in our rela- 
tionship with many of our domesticated animals, 
but have, by our methods of management, made 
it impossible for them to fulfill their part of the 
agreement. Denmark has, I believe, shown 
^ Broadcast from Ali-Xndia Badio, Lucknow. 


what can be expected in a short time if man 
does his part. The average annual production 
of milk per cow was increased in that 
country from 4,322 ib. to 7,260 Ih. in 40 
years. What can be done in India in increasing 
the average production of milk per cow, with- 
out sacrificing draft ability, is unknown. The 
results obtained in such places as Karnal and 
Patna with the Tharparkar breed and at Muttra 
with the Hariana indicates that yields of up to 
5,000 to 6,000 lb. of milk or more a year do not 
necessarily reduce the draft ability of our 
animals. 

Feed and production of milk 

Dr N. D. Kehar of the Imperial Veterinary 
Besearoh Institute and Dr Norman C. Wright 
of the Hannah Dairy Besearch Institute, 
Ayrshire, Scotland, give us figures which show 
that ail the digestible nutrients available for 
our cattle is less than one-half enough to 
properly maintain them, exclusive of that 
required for growth, for reproduction or for the 
production of draft power or milk. Whereas 
a 500 lb. bovine requires 3*9 lb. of digestible 
nutrients daily, we can at best provide only 
1*6 lb. They also show us that while such an 
animal requires 10 to 11 lb. of dry matter daily 
in its feed solely for maintenance, we can 
provide only 3‘4 lb. at the present time. This 
is a sad state of affairs. Obviously we cannot 
expect our cows to produce more milk until 
they are much better fed. 

It is frequently stated that village cows will 
give up to 50 per cent more milk on an average 
if properly fed and cared for. It would appear, 
therefore, that adequate feed alone would make 
it possible to. increase our production of milk 
from 800 million to 1,200 million maunds yearly. 
Village zebu cows are reported to have produced 
as much as 6,000 lb. of milk, and village buffaloes 
as much as 10,110 lb. in about one year. It is 
known that the producing capacity of a cow 
is, on an average, approximately halfway 
between the producing capacity of its mother 
and the producing potentiality of its father. 
If cows which are capable of i)roducing only 
1,000 lb. of milk are bred to bulls with a pro- 
ducing potentiality of 6^000 lb., theii* daughters 
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may be expected to produce an average of 
3,500 lb, under the same environmental condi- 
tions, Our cows are inherently capable of 
producing more milk ; their food supply, among 
other possible factors, prevents them from doing 
so. The same may be true of draft power as 
well. 

More feed for cattle 

Any reduction in the proportion of our land 
now used for producing grain and other crops 
for our people in order that greater <] nan titles 
of feed might be provided for our cattle would 
only make matters worse than they now are. 
Better tillage practices, irrigation, the use of 
more fertilizer and the use of higher yielding 
varieties of existing or of conipletely new crops 
must be relied upon to give us the required feed 
for our cattle. The development of new farm 
implements or the redesigning of those now in 
use may, apart from better feeding, make the 
zebu a more useful draft animal. No one 
has yet undertakeii to design implements 
particularly suited to the bulfalo. Is it not 
reasonable to suspect that there arc some 
possibilities in this ? Why not use our cows 
for draft purposes ? They do so in Europe 
and Btill get more milk than we do. Where 
horses are used as a beast of burden, mares 
which are used for breeding purposes, are 
regularly worked. The practice of using 
breeding bulls for hauling feed and manure 
about a dairy farm is considered a good manage- 
ment practice. We might investigate the 
possibility of working our cows, particularly 
those which produce very small qirantities of 
milk and produce a calf only every 20 months 
or so. They might prove particularly useful 
in providing draft power at those seasons 
when it is most needed in the operations of 
the farm. 

The number of male calves horn equals the 
number of female calves. For breeding pur- 
poscvS, however, one bull can servo from 30 
to 70 cows. Consequently, only a small 
proportion, that is one in thirty or so, of tlio 
male calves need be kept specifically for breed- 
ing purposes ; the remainder may be used as 
bullocks. If those to be used for reproducing 
our milk stock were selected carefully on the 
basis of the production of their mothers, the 
average production of niilfc could, it would 
seem, be rapidly increased. That this can be 
done is indicated by ■ the progress made in 
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Cattle for tomorrow 

Our only dependable so iir(36 of cattle for 
tomorrow is those we have today. If we are 
to provide the milk stock we wdil need in the 
new India, we must provide more and better 
feed for them and we must control their breeding. 
The control of diseases is by no means un- 
important because it is not discussed here. It 
will play an even greater part in the future 
than it has in the past, and it has been extremely 
important so far. If we are to ignore the needs 
of our cattle, allow them to find their own 
feed--*-if they can, provide them no special 
protection against diseases, and allow them to 
breed in their own way, we cannot justify 
their domesticatibn upon which the economy 
of our country so greatly depends. It is 
estimated, for example, that the market value 
of the milk produced each year is roughly equal 
to that of all rice, or three or four times that 
of air wheat. Dr Wright, who gives us these 
estimates, states also that tlic value of cattle 
labour is about one-fourth of the total for all 
agricultural income. 

Increase in milk production and decrease 

in cost ■ 

According to those who study luiinan nutri- 
tional needs, each person should have 15 to 20 oz, 
of whole milk or its equivalent in the form of 
milk products daily. We now produce only about 
five to six ounces or one-third enough. The average 
farm cow in England or America produces from 
4,800 to 5,500 ib. of milk each year. Surely 
it is not unreasonable to set as our goal for 
the India of to-morrow the production of three 
times the milk we now produce. This would 
give every person 16 to 17 oz. a day ; it would 
involve a yield of 2,600 lb, a year by our zebu 
cows and 4,500 lb. by our buffalo cow''s. The 
cost of producing this milk cannot possibly be 
as high as that we now produce. If higher 
yielding fodder and grain crops are grown, 
feed costs will certainly be less tlnin they now 
are; if higher prudiicing cows are developed, 
a proportionately lower cost per maund of milk 
for maintaining the bodies of the producing 
animals will result ; if much more milk is 
handled by distributing and processing esta- 
blisliments, surely the costs involved will be 
reduced. 

Distribution of milk 

One reason for the present high cost of dis- 
tributing milk is the fact that the consumer 
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is not equipped to prevent the spoilage of milk 
without repeatedly boiling it, which is detri- 
mental to its food value and to its palatability. 
It is necessary, therefore, that deliveries be 
made twice a day instead of only once. This 
practically doubles the expenses for labour and 
the equipment involved in transporting milk. 
If it were possible for the consumer to own a 
small household refrigerator in which to keep 
perishable foods, the cost of distributing milk 
might be only a fraction of what it now 
is. Incidentally, if milk were on hand in the 
homo at all times more of it would be 
consumed. 

Milk produced within our urban areas is 
expensive mainly because of the cost of the 
fodder consumed by the producing animals. 
Fodder purchased at the rates prevailing in 
the city bazaar will constitute 30 to 50 per cent 
of the cost of the milk. Such bazaar rates 
are commonly twice as high as the actual cost 
of producing that fodder in the village areas, 
sometimes more. If those cows now maintained 
ill our cities were moved to rural areas where 
fodder is less expensive, not only would milk 
costs go down but our cities would be more 
healthful. There are many milk producers 
living just outside our cities who handle very 
small quantities of milk upon which they 
depend for a livelihood. One may commonly 
see a man or a woman carrying a small head 
load of milk from distances as great as three 
or four miles. The reliurn trip requires as 
much as four hours. If the trip is made twice 
a day, no time is leffe, after caring for the 
producing animals, in which the person may 


increase his or her income from other sources. 
Either the milk must sell at a price sufficiently 
high to provide that person adequate income 
or it is not provided. 

Because the ciistoruer is unable to keep milk 
ill his home it must bo delivered just at the 
time it is required for the morning or evening 
meal. Since most people have their meals at 
about the same time there is only a small period, 
perhaps two hours at the most, in the morning 
and in the evening when most of the milk 
must be delivered. The small producer finds 
that he cannot satisfactorily handle a quantity 
of milk that requires more than that short 
time to deliver. Oonsequently he produces 
only that much, perhaps a maund or two a 
da}^ The dairy which distributes large quan- 
tities of milk commonly finds it necessary for 
this same reason, to hire one delivery man for 
every two maunds of milk handled daily*. The 
handling of larger volumes on each trip made 
by the distributor and the making of fewer 
trips would bring about a noticeable reduction’ 
in the costs involved. 

There are many other points that could be 
mentioned. Two of these are the selling of 
milk through retail shops from which the 
customers must take delivery themselves, and 
the transportation of milk from the rural 
producing areas to tlie marl^ts by lorries, 
thereby increasing the amount bf milk handled 
per man. Apart from certain countries where 
fee value of milk as a human food is unknown 
or unrecognized, I know of no greater promise 
of development in dairy farming and the dairy 
industry than in India tomoilrow. 
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IMPORTEB GRAIN :• A WARNING 

B. B. Mundkur 
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P ITH a view to relieve distress threaten- 
ed by famine and avert disaster, large 
quantities of rice, wheat, maize and 
millets have been and are being imported into 
India. Before export, rice is processed by the 
removal of husk so that it is rendered useless 
as seed. That, however, is not the case with 
the other grains. As there is a likelihood of 
scarcity of cereal seed due to its utilization as 
food, it is probable that some of the imported 
cereals may be used as seed by the farmers. 

Seed-borne parasites 

Several diseases of wheat, maize and millets 
due to fungi and bacteria are seed-borne and 
some of those parasites do not occur in India 
at present. It is clearly not possible to treat 
the thousands of tons of cereals that may enter 
the country within the next few months ; in 
any case most of it will be consumed as food. 
But the farmers may feel tempted to use a 
small quantity for seed. Using such grain 
which may carry some seed-borne parasite is 
very hazardous and every means must be 
adopted to prevent it. By means of propaganda 
such as extensive distribution of leaflets warning 
against the use of imported wheat, maize or 
any other millet for seed, in the languages of 
the respective provinces, the district staff of 
the ^ provincial and State Departments of 
Agriculture can render much help. 

Some of the important diseases of the above 
cereals that are seed-borne are listed below : 

Wheat 

Bacterium airofaeiem McCall Basal glume rot 
Bacterium eereaUnum (Gent.) Elliot, Bacteriosis 
Bacterium translucens var. unthilomm Smith 
ct al Black chaff 

Calonectria graminicola (Berk. & Br.) Wr. 
Dilophospora ahpecuri Pr. 

Fumrium culmorum (Smith) Sacc. Seed and 
seedling blight 

FuBariumnimle Ces.Poot-rotand seedling blight 
Fmarimn mbulMum App. k Wr. Head blight 
Gibherella zeae (Sohw.) Fetch = 0 . sauhineUi 
(Mont.) Sacc, Scab, 
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OpMoholus gramims Sacc. Take ail 
Selerospora macrospora Sacc. Downy mildew 
Septorifi mdorimi Berk. Glume rot 
StemphjUum parasifAGiim (Thuem.) Elliot 
^Tilletia caries (DC.) Till Bunt 
^Tilletia foetida (Wallr.) Lire, Bunt 
HJrocystis tritici Koern. Flag smut 
^^Ustilago kitiGi (Pers.) Rostr. Loose smut 

Maize 

Bacterium stewartii EFS. Bacterial wilt 
Nigrospora oryzae (Berk, k Br.) Pet, Dry rot 
Botrijiu oinerea Pers. Gray mould 
Cephalosporkmi acremonium Oorda, Black 
bundle disease 

^Oolhtotrichum grammicolum (Oes.) Wils. 
Diplodia frumenti E. k B. Bar rot 
Diplodia macrospora Earle, Grey car-mould 
Diplodia zem (Schw.) Lev. Ear-rot and seedling 
blight 

^Fusarium moyhiliformc Sheldon, root-rot 
^Gibberella monilijorme (Sheld.) Wineland 
Gibberella zme (Schw.) Peteh. Ear rot, seedling 
blight 

"^Physoderym mmjdis (Miyake) Miyake, Brown- 
spot 

^Selerospora pMUppinensis Weston, Downy 
mildew 

'^Splmcelothem reilmna (Kuehn) Clinton, Head 
smut 

MILLETS {Panicum, Setaria^ Chaetocliloa) 
Bacterium panici Elliot, stripe disease 
Phoma sp. 

^Selerospora gramimcola (Sacc.) Schroet. 
Downy mildew 

*Ustilago crameri Koern. Head smut 
^Sphacelotlieca destruens (Schw.) Stevenson k 
Johnson, [Ustilago panici- mdliacei (Pers.) 
Wint.] Head smut 

India is lucky that some of the fungi men- 
tioned above do not occur here, Opiobolm 
gramims for example causes the dreaded disease 
of wheat known to the Australian, Canadian 
and New Zealand farmers as * take all \ The 
losses it causes are enormous and in some 
seasons are stated to be more than those 
caused by all the rest of the wheat diseases 

* These occur in India 
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put together. The fungi marked with aj 
asterisk occur in India but that does not mea: 
that they should not be kept out of the country 
In tun^ there are races which are not distin 
guishablenn morphological grounds but whicl 
vary m the degree of parasitism they possess 
i or example, loose smut due to Ustilaao trith 


parasitic races of it. This is an internally 
seed- borne disease and other races of it may be 
imported into India with imported wheat, 
which do not occur in India and which may 
attack our wheat varieties that are immune or 
mgjiiy rosistaEfc to our rSiCos, 

Preventing the use of imported grain as 
seed appears therefore to be the only feasible 
way ol keeping oiil) these diseases* 


ddespread in nature, occurring 

^ 1 ring spot 

mosaic of lettuce, beans, celery 
, says G. H. Berkeley, Officer 
mt Pathology, St, Catharines, 
nettling of the leaves in yarions 
^ some plants in rings, flecks, streaks or 
are curled or distorted, such as in the leaf curl 
’ little value, because the 

is confined within the plant, 

spread from plant to plant by insects, especially 
rvnfrio ^ The infective principle is present 
in cuttings, corms and bulbs. Some 
even through seeds from infected plants, 

recovers, and, because such plants may 
Srovff^ disease to nearby healthy plants, they should be 
d. Control consists in maintaining a healthy source of 
or cuttings and destroying infected plante without 


ui picims causea by viruses are wi 

SdX'E 1 F'r**' 

ot dahlia, break of tulip, mosaic of lilies, i * 
n many other plants. The' mosaic diseases, 
m charge of the Dominion Laboratory of Pla] 
um., have one symptom in common, namely, a ir 
shades of green and yellow showing in 
patches. In other cases, leaves i 
of raspberries. In virus diseases, also, 
ultra-microscopic virus which causes the^'diserse 

where sprays camiot toiich it. 

Ih nature, these diseases are j 
aphids, leaf hoppers, and certain mites. 

pJaut and is carried over 
oh the diseases are transmitted 
plant once infected with 
act as sources of t 
pulled up and destroyed, 
seeds, corms, bulbs, 
delay.— Canadian JVote, 
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TWO YEARS OF TOWN REFUSE 
COMPOSTING WORK IN INDIA 

T HJE All India Scheme for couverting town 
refuse into manure, sponsored by the 
Imperial Council of Agricultural Research 
and huanced by a special grant from the Govern- 
ment of India, was initiated on 1 August, 1943, 
and the resulte of the first two years’ working 
of the Scheme are now available for a critical 
appraisal of the possibilities and limitations of 
work in this direction* 

The above Scheme aimed at creating in all 
provincevS and States a set of specialist staff 
(Biochemists and Assistant Biochemists) who 
were trained in the Bangalore Process of Com- 
post-making and were employed in starii^^g 
compost production work at various miiiucipal 
centres in the country* The training of provin- 
cial and State Biochemists by the Gliiei Bioche- 
mist and later on of the Assistant Biochemists 
in different areas by the regional Biochemists 
concerned, book the best part of the first year ; 
and the training of sanitary inspectors and 
aobnal production work at municipal depots 
could be carried out on a sj^stematio basis only 
daring the second year of the Scheme starting 
from i August, 1944. 

The results obtained during the year ending 
31 July, 1945, show that the Scheme has yielded 
successful results, which have outstripped the 
original targets fixed for it. Nearly 469 
municipal centres were trained in the new 
Process all over the country, as against a target 
of 240 centres originally fixed for the Bcheine. 
Out of the above 436 centres, 317 have already 
started preparation of manure. Up to the end 
of July, 1945, over 13*8 million c.ft. (276,000 
tons) of compost were prepared, out of which 
about 6*3 million c. ft. Imcame ready for distri- 
bution during the khartf season, 1945. As a 
result of active propaganda by the provincial 
and State Departments of Agriculture, backed 
up by the grant of a subsidy from the Govern- 
ment of India, at the fate of 12 as. per 
50 0 . ft. of manure put on the land, it was found 
possible to distribute over 5*3 million cubic 
Teet of manure, representing nearly 84 per cent 
of the total quantity of compost that had 
matured for sale before 31 July, 1945, 

, . -Oonsidemble difficulties had, no doubt, to 
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,be faced both on the production and on the 
distribution sides. In the absence of aiiv legal 
enforcement compelling municipalities to con- 
vert their waste materials into manure, the 
cooperation of municipalities had to be secured 
by persuasion and by promise of better econo- 
mic rotunis, in addition to argiuiionts of national 
welfare and the need to grow more food. On 
the distribution side, great difficulty was felt 
in overcoming the prejudice based on senti- 
ment which existed in most parts of the country 
against the use of manure prepared from town- 
refuse and night-soil. Even visual demon- 
strations of the innocuous nature and good 
appearance of the final compost and its highly 
beneficial action on crops, made oul,v slow 
headway* It stands to the credit of the regional 
Biochemists and their staffs that they wore 
able to overcome the above difficulties and to 
show results in excess of the targets fixed for 
the Scheme. It may he said that next to 
Ohina, India is prododug the largest quantity 
of Tnanuro from its urban wastes. 

Some areas like Bihar, Sind, Orissa and 
Bengal have hail, no <loul>t, more difficulties 
than other in overcoming local prejudice, but 
even in tlicse areas a considerable amount of 
propaganda and initial spade work has been 
carried out. Jfarmers who have once tested 
the manure and been satisfied with its appear- 
ance and high mauuriai value, have become 
strong adherents to its use and have converted 
their neighbours to their views. Municipalities, 
on their part, have been quite satisfied with 
the hygienics of compost-making ; and Health 
officers who have made repeated visits to 
compost depots have certified to the absence 
of any ffy-iuiisaiice at the depots and to the 
marked improvements which the introduction 
of the compost system had iirought aliout in 
the sanitary features <d* refuse <ii>sposa,L 

The results achieved during the last two 
years show that the Bcliemo has got a successful 
future before it* Already, most provincial 
and State Governments have made the pro- 
graniiuo of town-refuvse composting an integral 
part of their departmental activities, and are 
planning to expand the purview of their 
Biochemists, so as to include allied fields of 
compost-making, such as the better utilization 
of village wastes and the introduction of 
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improved metlioda of farmyard manure prepa- 
ration; Tlie immense scope that exists for 
developing work in this direction, has already 
been dealt with in a previons issue of this 
Journal A. 


■ ANTI-MALARIAL SPRAYING OPERA- 
TIONS^ 

A t the request of the Anti-Malaria Insti- 
tute authorities, Delhi, the Second Ento- 
mologist and Assistant Economic Bota- 
nist, Imperial Agricultural Research Institute, 
New Delhi, visited Azadpur, Timarpur and 
Jumna bridge areas to study the effect of 
D.D.T. spray on various crops and crop pests; 

The Medical Directorate, General Head- 
quarters in collaboration with Anti-Malaria 
Institute had carried out aerial sprays of 5 
per cent D.D.T. solution in kerosiue in Timar- 
pur and Jumna Bridge areas about 18 August, 
] 94:5, and had found that the vegetation in the 
area was considerably scorched. Gii examina- 
tion it was found that wherever the spray had 
descended on the leaves, ohlorophyli and other 
colouring substances appeared to have been 
destroyed leaving a translucent patch. The 
damage to the foliage appeared to be propor- 
tional to the intensity of the spray descending 
on it. The damage was more marked on tender 
leaves of cucurbits and spinach, less^ so on 
Hihimus and maize and on sugarcane, brinjals, 
and wild grasses. It wavS emphasized that 
burning of leaves need not be attributed to 
D.D.T. , as pure kerosine alone was well known 
to have burning effect on green foliage. Some 
of the recent literature on dihite emulsions of 
D.D.T. ill kerosine on pine oil for spraying on 
green vegetation (*7. Econ. Ent 37, 123 and 
ILA,E. 32 , 34, etc.) was brought to their notice. 

Among the dead insects noticed on sprayed 
crops were adults of Myllooems maoulosiis and 
^ Plutella niacuUpemitSy and nymphs and adults 
of jassids and aphids. 

On 22 August spraying of 5 per cent D.D.T. 
emulsion (and not solution in pure kerosine) 

i hidiaji Farming Vol. VI, No. 6, pp. 104-108 

Beporfc on the visits of Dr Tashkir Ahmad, Second 
Entomologist and Dr Chinoy, Second Assistant Eco- 
nomic Botanist, Imperial Agricultural Research Insti- 
tute, to Anti-Malarial D.D.T, spraying operations around 
Delhi 
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was carried out from air ia Azadpiir area. The 
formula used was : 


D.DX 
Toluene 
Turpentine 
Rectified spirit 
Dry soap 
Water 


25 parts 
33' 35 

33*35 „ 

4*9 „ 

, 2 - 8 :' , 

0*6 


One part of this stock solution was diluted 
wdth four parts of water before use. Borne of 
the common crop pests, viz. larvae and moths 
of Eafw sp., adults and nymphs of jassids, 
eggs of a pentatomid bug, larvae of Sylepta 
derogata, etc. were exposed in trays and brought 
to the laboratory after the spraying operation. 
Ail these were alive after 48 hours, excepting 
Earias moths which died overnight. Th(3 
spraying seemed to be high, but it w^as not 
uniformly distributed and it was obvious that 
large strips of land w&re being left unsprayed 
while others were possibly sprayed more than 
once. The mosquito larvae in a large pond of 
water which had received a thorough spray 
were cent per cent killed. 

This area was examined again on 25 August 
and it was found that no injury had been caused 
to foliage. There were white spots of the mix- 
ture varying from fine spray to thick deposit 
in some cases. But even the latter did not cause 
any scorching or burning of leaves. Borne 
of the spray mixture was brought to the Insti- 
tute and tried on cotton, sugarcane, castor 
and briiijal leaves and found to be harmless 
to foliage. 

On 30 August, the Azadpur and Timarpur 
fields were again examined. There was no 
scorching or burning of any kind in Azadpur 
area where dilute atnulsion had been used. 
Only in a few cases where heavier drops of 
emulsion had deposited thick white D.D.T. 
spots, the chlorophyll had somewhat faded. 
In Timarpur area where D.D.T. in kerosine 
had been sprayed, the dead spots on leaves 
could be seen as usual, but now they were 
proportionately much less, since new foliage 
had come up. In severe cases the affected 
loaves showed signs of drooping and drying 
of tips. 

As a result of the obvious damage due to pure 
kerosine, the authorities were advised to dis- 
continue the spraying of D.D.T. in kerosine 
over cropped areas and use Toluene-turpentine 
emulsion of D.D.T. in water which was harmless 
to vegetation.— I.A.RJ. 


L 



What would you like to know? 



m A. Waugh 


Enquiries regarding agriGulture and animal husband^^ addressed to the Directors of 

Agriculture and Vetennary Sermces in provinces and states. This sedion is reserved for replies 
to selected letters in cases where it seems that the information mcif be of general interesL 


Q, I am very much iuterested in the euitiva- 
iion and development of papaya cultivation and 
its products of medicinal value. In this connec- 
ti:n could you tell me the process of extracting 
milk from the papaya fruit and suggest some 
books on the subject ? Could you also let me 
know where I may get crude papain analyased ? 
(S,A.W,R.N. & Co.) 

A. Some work on the preparation of papain 
has been done in the United Provinces and a 
good deal of information seems to have been 
collected in regard to the extraction of juice, 
preparation of papain, marketing of papain, 
etc. A reference to the Director of Agriculture, 
United Provinces, may be made direct. 

An article entitled * The culture of Papain * 
appearing in the February 1941 issue of Indian 
Farming contains names of some literature on 
the subject. There is another good publica- 
tion on papaya products by J. L. Heid and 
A. L, Ourl, U.S, Citrus Products Station, Winter 
Haven, Florida, published in October, 1944, in 
the Fruit Journal and Amencan Food Manufac- 
turers. This publication gives very good infor- 

(1) WiC’KSON 


ination on different kinds of products like con- 
serves, chutney^ pickle, butter, jam, marmalade, 
ketchup, canned blends of f>apaya pulp and 
citrus juices, canned slices or cubes of ripe 
papaya, candied papaya, and dehydrated 
papaya which can be made from this fruit. 

If a sample of papain is supplied to the 
Director, Indian Institute of Fruit Technology, 
Lyallpur (Punjab), it could be analysed with 
regard to its enzymatic activities.— (G.L.) 

w 

Q. Will you please tell me if there are any stan*' 
dard books on Fruit Culture ? Is it possible to 
obtain some popular literature on the subject ? 
{D.KX.) 

A. As regards popular literature on the 
subject you may address the Directors of 
Agriculture of varioiis provinces to send you 
the ^ bulletins and leaflets tlealing with the 
cultivation of fruits. A list of some standard 
books on the sxibjecfc also sliowing wherefrom 
these can be had is given below : 


(2) ^VitiSON 


(3) Fiehihgke 


(4) W. H. Ohakulkr 


(5) V. R. CUrdnkr, 

F. 0. Bradford & 
H. D. Hookde 

(6) Gandhi 

(7) V. P. Hodeiok 


(8) H. P. Gould 


California Fruits 

(1) Pacific Rural Press, San FranciHOo. 

(2) D. B. Taraporevala & Sons, Hornby Road, Bombay, 
Manual of Tropical and Sub-Tropical Fruits 

(1) D. B. Taraporevala dc Sons, Hornby Road, Bombay. 

(2) MacMillan ^ Co. Ltd., Fifth Avenue, New York. 
Manual of Fruit Gardening 

(1) D. B. Taraporevala & Sons, Hornby Road, Bombay, 

(2) Thacker Spink <& Co., Calcutta, 

Fruit Growing 

(1) Hougtion Miffin Company, New York, 

(2) D. B. Taraporevala k Sons, Hornby Road, Bombay, 
The Fundtmmiah of Fruit Production 

McGraw Hill Book Go., 370, 7th Ave, New York. 

Grape Culture, in Western bidia 
Government Printing and Stationery, Bombay. 

Manual of American Grape-Growing 

(1) MacMillan & Co., 64-66 V, Ave, New York, 

(2) D. B. Taraporevala & Sons, Hornby Road, Bombay. 
Pmeh Grotving 

(1) MacMillan k Co., Ltd., St, Martin Street, Loudon. 

(2) D, B. Taraporevala k Sons, Hornby Road, Bombay. 
The Americaji Apple Orchard 

D. B. Taraporevala & Sons, Hornby Road, Bombay. 



What s do ing in All- 1 nd ia 


the PUNJAB 

Rai Bahabub B; ]N[. Handa, B.Sc., M.R.C.V.S. 


T aking into consideration tlie entire 
supply position of cattle in the Punjab, 
the 1 un 3 ab Go verninen t have decided that 
this Province should export cattle of all descrip- 
tions to the extent of about one lac or even oiie 
lac and five thousand in a year. The following 
monthly quotas of milch cattle for various 
provinces are fixed ; 


Bombay 

Bengal 

United Provinces 
N.W.E.P. 

Delhi 

Bihar and Orissa 
Madras 

Central Provinces 


Add 1800 tomeatmisoellan- 1,800 
ecus demaads 

Add 90 per cent for calves 28,134 
on foot 

Add estimated demand for 4,304 
military requirements 

Total 63,698 


1200 

600 

400 

75 

40 

50 

50 

40 

2,455 per month, or 
29,460 per annum 


It has also been estimated by the Puniab 
(government that 2,500 animals would be 
required for slaughter by the two Military Com- 
mands and 25,000 animals by the neighbouring 
provinces for the same purpose. In addition 
to these they have sanctioned an expdrt of 5,000 
stud bulls bullocks and plough cattle. So the 
total of slaughter animals, bulls and bullocks 
tor the provinces would be 32,500. 

On the above basis the total export of milch 
as well as other animals, both bovine and 
buflaloes, fixed by the Punjab Government 
would come to 96,198. The Director, Veterinary 
ici vices, Punjab, has, however, been authorized 
to regulate the export of slaughter cattle subject 
to a maximum of one lac or one lac and five 
thousand in all of milch and other animals. 


The quota of milch cattle fixed for the 
various provinces is both for buffaloes and 

COWS. 

The Government would check the figures for 
actual exports at the end of six months and 
see it any re-adjustment is desirable. 

Ihe export of milch and breeding cattle is 
permitted from the Punjab only if the Govern- 
ments of the importing provinces or States 
give an assurance that the cattle exported from 
this province would be maintained when they 
go dry and would not be sold or slaughtered 
so long they are fit for work or breeding. The 
object of imposing this condition is to check 
the dram on the cattle wealth of this province 
and also to^ impress upon the importing pro- 
vinces and States to conserve the breeding and 
the working stock by prohibiting the slaughter 
of useful cattle. 

Artificial insemiriation in cattle 
^ Th^e Iinpeml Veterinary Research Institute, 
Mukteswer, United Provinces, has deputed a 
special staff to this province, with headquarters 
at^Montgomery, under their Artificial Insemi- 
nation Developmpt Scheme to perfect the 
practice of artificial insemination in cattle in 
this province. The method of collecting 
semen, employed by the officer incharge of the 
operations, is the artificial vagina. This 
method is proving most satisfactory as the 
whole ejaculate, free from vaginal secretions 
and uncontaminated by extraneous matter 
IS being collected. Semen collected is being 
used immediately and is never stored. Also 
nisemmation is being practised while the cow 
IS in oestrus._ Prom each bull only two ejacula- 
tions are being taken a week. 

It has also been noticed at this centre that 
there IS great variation in the viability of sperm 
samples from different bulls and also from the 
same bull at different times. The best indica- 
tion of high quality semen and its suitability 
IS good motility after collection. , , , 

The villagers have evidently welcomed this 
method of serving their cows as they turn out 
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in fairly large numbers with their animals on 
the day when this operation is to be oondiicted. 
The armouiicemeut is made by the driun- 
beaters who are sent round to the villages well 
in time. 

It is considered that as the number of good 
bulls, particularly proven ones, capable of 
transmitting increased milking qualities to 
their daughters is limited, the artificial insemina- 
tion work has got a great scope in this province. 

It is proposed under the post-war develop- 
ment plan that, with proper organization and 
trained staff, the services of the best and chosen 
bulls should be made available to a large num- 
ber of dairy fanners and ordinary cultivators, 
who chieliy for economic reasons, are not at 
present in a position to keep and maintain good 
" sires - 

Cattle improvement scheme ( Sahhval 
cattle) 

A Scheme for Herd Book Pedigree Eegistra- 
tion and Milk Recording of the Sahiwal Breed js 
in force in the Punjab from the 1 April, 1943. 
The public has now begun to feel the compara- 
tive standard of the produce of animals regis- 
tered under the Scheme. This is evident from 
the fact that tlie livestock registered under 
the scheme and their produce bring better 
prices to their owners. A cow No. .F.J.144 
yielding 3,994 lb. per lactation period was sold 
for Rs. 560 and its progeny No. F,J.250 out of 
sire J.155/4*4 when it wms only two years of 
age was offered Es. 300 but the owner refused 
to sell it. The most notable examples are the 
Cattle Herd |Jook Cows No. F.J.39 and FJ.148 
whose owners were offered Rs. 1,000 and 
Rs. 920 respectively, which they did not accept. 
Their maximum milk yield per diem, was 15 
and 24 ib. respectively. 

Regional cattle show, Dajal 

The 1946 Regional Cattle Show for the 
Bhagnari breed (Dajal) was held at Dajal, in 
the home of the breed, on 1 and 2 February, 
1946. The milk competition was its special 
feature. The average milk yield per diem of 
the first three selected cows was as follows : 

Quantity Lactation Prize 
of number . awarded 
milk yield 
lb. oz. 

1, Lai s/o Khuda 33 4 Third First 

BUx, yiiiagelsran» , Ks. 36 

Tehsil Jampur, . ' 

Distt. D.Q, Khan 



Quantity 

Lactation 

Prize 


of 

milk yield 
lb, oz. 

number 

awarded 

2. Ghiilam Nazak, s/o 
Karim Bnx Machi, 
Village Dajal, 

Distt. D.G. Khan 

25 15 

Fourth 

Second 
Rs. 20 

3. Molid. Khan, Sub- 
Postmaster, Vil- 
lage Dajal, Distt. 
D. G. Khan 

23 12 

First 

Third 
Rs. 10 


The Dajal breed, which is extensively bred 
in tlie Dora Ghazi Khan district of the Punjal) 
is an off-shoot of the Biiagnari breed. The 
characteristics of these cattle are very similar 
to those of the Bhagnari breed and large 
numbers are now sold to other parts of the 
Punjab for draught purposes. The cows are 
reputed to be fair milkers and selected animals 
give quite good yields. These cows should be 
regarded as quite good for the dairies, not 
unlike the Mariana, and the luTctl is definitely 
a dual purpose uno. 

Cattle and horse fairs 

The following information of interest to 
other provinces has been futnisliod by tlie 
local bodies of this province regarding sumo 
of the cattle and horse fairs held )iy them in 
the last six months of the year 1945. 

1. A:iUum^i mule falr^ Hissar 

(16-94945 to 27-9-1915) 

Animals : Mainly Hissar bullocks, camels and 
Hissar young calves 

Animals brought for sale 13,556 ; last j^'ear 15,442 

Animals sold 6,537 ; last year 4,062 

Sale amount Rs. 11,74,301 ; last year Rs. 10,31,810 

Highest prices 
Calves Es. 390 

Bullocks Rs. 945 
Camels Rs. 735 

I'emaio buffalo Rs. 765 
Amount of foes realized by the 'District 
Board on the sale of cattle, etc. Rs. ‘ 36,696-14-6 
The same for last year Rs. 32,244- DO 

IL Bahadnrgarh cuttle fair 
(28-7-1945 to 4-8-1945) 

Animals ; Mainly Hissar cows, Miirrah buflaloes 
and Hiisar male youngstock. 

Animals brought for sale 1,88,787 ; last year 27,109 
Animals sold ^ 2,008 ; last year 2,762 

Sale amount Rs. 3,66,381 ; last year Rs. 6,53,264 

Higlmt prices 
Bullocks Es. 840 
Buffalo cow Rs. 800 
Amount of fees realized by the District 
Board, Rohtak on the sale of cattle, etc. Rs. Il,574rl2.6 
The same for last year ■ Rs. 2O/)80-i3-O 
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III, Autumn eatile fair, Fateliabad 
(9-9-1945 to 15-9-1945) 

Animals : Mainly bullocks, buffaloes and cainels 

Animals brought for sale $>5 25 ; last year 1,7S7 

Animals sold (158 ; last, year 739 

Sale amount B.s. 59,401; last year Ks. 1,04,528 

Highest prices 

Bullocks Rs. 050 

Calves Rs* 200 

^ li’emale buffaloes Rs. 500 

Gamels Rs. 900 

xAmount of fees realized by the Bistrict 
Board, Hissar on the sale of cattle, etc. Rs. 1,858- 2-0 
The same for last year Rs. 3,200-13-0 


IV , Cattle fair j Jehazgarli 
(27-9-1945 to 6-10-1945) 

Animails : Bullocks and the young bulls 

Animals brought for sale 52,267 ; last y^ear 89,880 
Animals sold 5,279 ; last year 8,940 

Sale amount Rs. 8,34,373 ; last year Rs. 21, 1 2,033 
Ilightsl prices : 

Bullocks Rs. 1,000 
■ .Bull-, ■■■■ :v "Rs.; 825''"-. 

Amount of fees realized by the District 

Board, Rohtak, on the sale of cattle, etc. Rs. 26,404- 1-6 

The same for last year Rs. 66,559-12.0 

It will be observed that there has been an 
all-round decrease in the income derived by 
the District Boards from the cattle lairs. This 
is due to the restrictions on the moveraent of 
cattle between the British Punjab and the 
adjoining States and the consequent lower 
attendance and sale. ' , 


\ ASSAM 

Rao Sahib V. E. Gobalakbishnak 
Yeterinary Investigation Officer ^ Assa^n, Gauhati 


S chemes for post-war development of 
nation-building departments have been 
engaging the attention of the Government of 
Assam for a few years past. In March, 1945, the 
Provincial Post-War Reconstruction Oonioiittee, 
presided over by the Hou'ble Prime Minister 
Maulavi Saiyed Sir Muhammad Saadulla, 
considered various schemes and indicated the 
expenditure to be shared by different depart- 
ments. Animal husbandry and veterinary 
schemes have received due consideration. 
Schemes for the first post-war quinquennium 
have been drawn up and are expected to be 
financed under two catergories — schemes of 
first priority and those of second priority. As 
the war is over, peace-time development would 
be speeded up. 

Development schemes 

Important developments, are contemplated 
to strengthen and expand the animal husbandry 
organiaation. It may be mentioned in this 
connection that Assam had to undergo various 
difficulties during the war, having been a 
war-front for India. High price of cattle due 
to their reduction in number, scarcity of milk, 
decrease in goat and sheep population, abnormal 
price of fowl and egg, etc. were observed. 
Hence the present schemes have been so pre- 
pared and planned as to effect an all-round 


improvement. They may be classified under 
three sub -heads : 

(i) Improvement in livestock production 

(ii) Fodder and grazing improvemeht 

(hi) Greater facility for treatment and control 
of animal diseases 


Breeding 

Assam is a land of forests and extensive 
grazing areas. Indigenous cattlo breeding 
centres of private owners are common in such 
grazing areas or ‘reserves’ and these centres 
are locally called hhutis. Improvement in 
cattle breeding in grazing ‘reserves’ is an 
important scheme in this province. It provides 
for' part of the provincial requirements of 
improved breeding bulla, draught and milch 
cattle and increase in the production of milk. 
Each centre in the ‘ reserves ’ forms a Govern- 
ment khuti with a veterinary dispensary, 
A net-work of such centres in the grazing 
‘ reserves ’ provides an easy and rapid method 
of improving the livestock of the province, 

A cattle breeding scheme through subsidized, 
selected, registered breeders is contemplated. 
Suitable owners will be registered and provided 
all facilities for the improvement of their stock 
through the supply of improved breeding bulls 
and cows at concession rates. It is felt that 
if cattle improvement is in the first instance 
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activities of the Department of Agri- 
I culture and Pood Production, Orissa, have 
A inoreased considerably in recent years 
but the shortage of properly trained personnel is 
standing in the way of making rapid progress. 


primarily delegated to the larger cattle owners 
who will be capable of effecting improvenient, 
quicker results wiU be obtained as it will be 
possible to get improved young stock from these 
owners for wider distribution. 

Buffaloes play an important role in providing 
milk and milk products to most of the towns 
of the province apart from their use as plough 
animals. As no work has so far been done 
on buffalo-breeding in Assam, a scheme for 
starting a full-fledged buffalo-breeding station 
has been prepared. 

A scheme for goat and sheep breeding is 
proposed to intensify breeding work in some of 
the Government farms so that more animais 
of superior quality may be available to the 
public. Goat and sheep can supplement our 
milk supply and provide meat. These animals 
can become the poor man's cow. 

Poultry population of Assam has been consi- 
derably depleted due to the war and therefore 
the urgency for increased production of im- 
proved birds is keenly felt. A scheme for 
breeding poultry (fowls and ducks) in the 
Government farms has been drawn up. 

Fodder and grazing 

Greater attention to the welfare of cattle 
and particularly to cattle nutrition is essential 
to bring about a general improvement in milk- 
yield, working capacity and productivity. 
Cattle in Assam are largely dependent on grazing 
as considerable areas of grazing lands are 
available. But cultivation of fodder crops is 
practically non-existent. 

The Fodder and Grazing Improvement 
Schema provides for measures for improvement 
of grazing lands and for introduction of fodder 
crops including grasses. It is proposed to 
introduce rotational grazing, improvement of 
pasture, restriction of the number of cattle per 
area, distribution of improved grasses, etc. 
in grazing ‘ reserves Moreover, a survey of 


pasture lands and a study of different rations 
will be undertaken to find out zonal scales of 
ration which the average cultivator can adopt. 

Control of cattle disease 

Schemes have been designed to improv^e and 
increase the existing facilities for the control 
of contagious diseases and for treatment of 
other ailments. To reduce the high percentage 
of cattle mortality due to rinderpest, extensive 
immunization of cattle with goat tissue vaccine 
is necessary. A Provincial Veterinary Vaccine 
Depot is to be started at an early date for the 
manufacture and supply of vaccine regularly 
and adequately to field workers. 

Larger number of veterinary hospitals and 
dispensaries will be opened to give more medical 
aid to rural and urban areas. 

With the object of preservation of productive 
cattle and young stock, a scheme has been 
prepared in which animals will be checked and 
supervised before being passed for slaughter. 
This scheme is necessary a!id beneficial as the 
existing stocks of draught and milch cattle 
have been reduced due to large increase in the 
slaughter of livestock during the wax. 

Expansion and reorganization of district 
staff, higher training for the technical personnel 
and better equipment of laboratories for under- 
taking research work, have been provided for 
in respective schemes. 

Finally, a scheme for the control of bovine 
contagious pleuro-pneumonia-— a disease that 
ranks second only to rinderpest in the list of 
major diseases of cattle in India-— has been 
sanctioned and will be partly financed by the 
Imperial Council of Agricultural Eesearoh with 
effect from April, 1946. The control of this 
disease in the Brahmaputra Valley of Assam, 
where it is known to exist, will help much to 
reduce and cheek the cattle mortality in the 
affected localities and also to prevent the sprea<l 
of infection to other parts of India. 


ORISSA 

H. K. Nandi 

Deputy Director of Agriculture, Orissa, Guttach 


Orissa, which has recently been made into a 
separate province, is very short of experts in 
many important fields. In all plans of future 
development, it is, therefore, essential that the 
first step must be the education and training 
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of the staff for revitalization of agriculture to 
augment the food revsources of the province. 

Training of personnel in agriculture 

Students from Orissa have been experiencing 
great difficulty in getting training in agricul- 
ture. In order to surmount this difficulty so 
as to have an assured supply of well-trained 
officers in tlie Department of Agriculture, 
Orissa, as well as in the neighbouring States, 
this Government, with the help of the Central 
Governmeiit, have initiated a scheme for 
training annually 50 sub-overseers, and 50 
fieldmen at Cuttack Agricultural Farm and 50 
ffeldmen each at Sambalpur and Khurda 
Agricultural Farms. The duration of the sub- 
overseer course is one year and that of fieldmen 
six months. The initial qualifications of the 
students for admission are of matric and lower 
standard not below that of middle vernacular, 
so as to make them fit for such employment. 
The object of the scheme is to train the students, 
who are mostly the sons of agriculturists,, in 
the practice of scientific methods of agriculture. 
The students are required to do all field opera- 
tions with their own hands. 

To attract suitable youngmen, stipends of 
Rs. 20 and Rs. 10 per month with free lodging 
have been awarded to the sub-overseers and 
fieldmen students respectively. It is expected 
that this training of the students in modern 
methods of farming will be of great help in 
carrying the results of agricultural improve- 
ments to the cultivators’ fields on a large-scale 
and consequently in the intensification of 
agricultural production in the province. 

As there is no institution in Orissa for im- 
parting higher agricultural training and the 
Government of Orissa have provided in their 
first five years’ plan of post-war development 
and reconstruction for higher studies, the 
first batch of 25 students have already been 
selected and sent for training in the graduate. 
course of agriculture in different Agricultural 
K Colleges in India and three students for post- 
graduate training in different agricultural 
subjects in the Imperial Agricultural Research 
Institute, New Delhi. The first batch of seven 
experienced officers of the Agricultural Depart- 
ment have also been selected and sent for 
training in general agriculture and research in 
different institutions in the United States 
and United Kingdom. An equal number of 
students will be selected and sent for training 
in subsequent years. 


Prospects of better cotton 

The area under cotton in Orissa is about 
9,000 acres. The varieties grown are mixtures 
of different types with short staples, coarse 
fibre and low ginning percentage.. The methods 
of cultivation in vogue are antiquated and the 
the yield of kapas per acre is very low. Conse- 
quently there is a great scope to improve the 
quality and. quantity of this important money 
crop. 

A few years back introduction of long staple 
cotton was tried in Orissa but without success 
and the trials were abandoned as it was thought 
long staple cotton would not thrive here. 
Similar experiments were, however, undertaken 
in 1945 with 60 improved types of long and 
short staple cotton, seeds of which were obtained 
from different provinces in India. These 
experiments yielded some valuable results and 
it is seen that some of the long staple types 
can be grown quite successfully in Orissa, where 
the rainfall is low and canal water irrigation 
is available. A few types of short staple hill 
cotton of Assam with ginning percentage more 
than 54, introduced for the first time in Orissa, 
look very promising. This finding out of the 
proper types suited to the climate and soil of 
the pro^dnce will go a long way to extend cotton 
growing in the existing cotton areas and to 
spread it into fresh areas. 

The haphazard introduction and trial of 
cotton in Orissa are being displaced by a 
systematic trial and selection. Therefore, if 
the experiments on long staple cotton and 
better types of short staple cotton <are to be 
made a success, what is most needed at this 
moment is a definite, active and conixjrehensive 
programme involving the full application of 
our technical knowledge in maintaining the 
purity of the introduced types as well as the 
provision of facilities required for the successful 
cultivation of these cottons under the cultiva- 
tors’ condition. The Department of Agriculture, 
Orissa, is moving in this line. 

Provincial cattle show with agricultural 

and industrial exhibition 

The outstanding event of the months of 
January and February, 1946, was the opening 
of the Provincial Cattie Show with Agricultural 
and Industrial Exhibition held at Cuttack from 
28 January to 3 February, 1946, under the 
auspices of the Utkal Gomangal Samiti. The 
agricultural section of the show was continued 
after the combined show was over upto 
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8 February, 1946, in connection with the visit pests depicted with the help of charts and 

of Sir William Stampe, C.I.E., Irrigation coloured illustrations were well-grasped and 

Adviser to the Government of India, who appreciated by the visitors, 
visited Cuttack on 7 February. The show was In the agricultural engineering section, 
held in the spacious grounds of Quilla Maidan some of the improved implements and 

and the opening ceremony was performed by machineries were demonstrated. The practical 
Mr. S. L. Marwood, J.P., LC.S., Revenue working of a Persian wheel set up in a well in 

Commissioner, Orissa, on 28 January, and it the Show ground for irrigation attracted the 

was unique in its character in the annals of largest number of cultivators and its nseiulness 

Animal Husbandry, Agriculture and Industries was highly appreciated, 

of the province. The enclosures for the various The agricultural marketing section had a 
classes of animals and the judging rings were stall to demonstrate the advantages of grading 

neatly arranged. One could hardly believe and marking of agricultural produce. Different, 

that Orissa possesses such good breeds and classes of weights and measures prevalent in 

remarkable specimens of cattle, buffaloes, goats, the province were set up and the utility of a, 

poultry, dogs and horses, such different classes staiidabrcl weight and measure was brought to 

of crops, vegetables and fruits and such a the notice of the public, 

variety of high quality textile products with Not the least interesting stalls were those of 
such artistic designs, gitr and Khandsari sugar-making. A lemon 

The Civil Veterinary Department demons- and orange squash bar run by the Agricultural 
trated scientific methods of breeding, feeding, Department was well-patronized, 
inauagenieiit and control of diseases and pests The stalls witli exhibits, charts, posters, 

of livestock in addition to the graded Hariana etc. set up by tlie Industries, Cooperative, 

cattle, Hurrah buffalo, Bikaiiori sheep, Boetal Public Health and Jail Departiiients were quite 

Black, Bengal and Ganjam type goats. The stalls upto the mark ami well-spoken of by , the 
exhilnting livestock industries, e.g. dairying, q)eaple. The Textile Department iia<l put up a 
poultry, wool, hides and skins, fisheries, etc. demonstration with a dozen handlooius of 
were of great educative value to those who had different patterns on the weaving of clothes, 
come from various parts of the province to see Onti could hardly ])elieve that Orissa's haudloom 
the show. could produce such a variety of finest quality 

The stalls set up ].)y the Agricultural Depart- cotton, silk, endi and mnngn textile products 
menfc with the best qualities of seed, crops, with such elaborate and artistic designs, 
impressive specimens of vegetables and fruits Another interesting item in the show was 
with practical demoustration on the methods magic lantern lectures and exhibition of cinema"^ 
of cultivation of fruit and fodder crops, compost- films, through the courtesy of the Publicity 
maki!ig ami other live specimens of different Department, on various intere.sting subjects 
crops were of grand interest to the visitors. In concerning agriculture, livestock, public health, 
vegetables, the pumpkins, bottle-gourds, and industries. 

tomatoes, cauliflowers, cabbage^, knol-khol and The various classes of exhibits were judged 
potato were surprisingly big. The seedless by a panel of judges. Cash prizes and certificates 
long brinjals, cauliflowers, Shillong potato and to the winners of best animals, and agricultural 
cabbages were equally surprising for their size and industrial exhibits were distributed by 
and quality, Mrs. C. S. Jha, Mrs. P.K. Parija and Mrs. S.Das, 

Assam deep water paddy types grown at respectively, 

Cuttack Farm inside a tank with 15 ft, of His Excellency, Sir William H, Lewis, 

standing water was actually demonstrated Governor of Orissa, who was the Patron-in- 
with their stem heigJit of 15 ft. and Assam hill chief of the Show Committee and Lady Lewis 
cotton with boll length of 8 in. formed another visited the different stalls and evinced great •* 
predominating feature of the agricultural stalls interest in the various animals, crops, seeds, 
and attracted big crowds. Their introduction vegetables, implements and textile products 
in Orissa was very much appreciated. that were exhibited. . 

In the entomology section, collections of An interesting programme of animal sports 
samples of insect pests of different crops were was arranged on the closing day on 3 February, 
demonstrated and these became objects of 1946, inside the show ground. Her Excellency, 
curiosity. Easy methods of control of insect Lady Lewis, gave away the championship cups 
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niimberiag 39 to fche wimiers of tlie best piowev and vegetable show 
exhibits. : ■ ■ 

The show was run by an Executive Com- The Cuttaolc Flower and Vegetable Show 
mittee of 18 members and six Sub-Coinmittees which was held on 2 February, 1046, in the 
consisting of 36 members, with Mr. B. H. premises of Nari Sangha Sudan formed another 
Gokhale, C.S.I., C.I.E., I. C.S., Adviser to His big^ of actw^ here. Almost all the 

Excellency the Governor of Orissa, as the classes of winter flowers and vegetables of the 
President. Mr. H, Lai, I.G.S., Director of best qualities were depicted in the shorr. 
Development, Orissa, as the Yice-President Flower pots, vases and cut flowers of roses, 
and Mr. R. L. Kaura, B.V.Sc., M.R.G.Y.S., dahlias, asters, petunia, sweetpea, antirrhinum, 
Deputy Director of Veterinary Services, Orissa^ pansies, salvia, larkspur, etc. of different colours, 
as the Honorary Secretary. The show was a and sizes predominated and these were beauti- 
great success due to the keen interest taken fully arranged in between the collections of 
and ungrudging help rendered by all the vegetables such as potato, tomato, turnip, 
members and particularly by Mr. B. H. Gokhale, cabbage, cauMowmr, knol-khol, beet, French 
the President and Mr. H. Lai, the Vice- « bean, carrot and briiijals of outstanding size 
President. The untiring efforts and hard work and qtiality. 

of Mr. R. L. Kaura, Honorary Secretary and The show of such a representative collection of 
his staff and the stafl: of the Agricultural beautiful flowers and vegetables and the nice 
Department also deserve special mention. way of their display was the result of strenuous 
The Government of Orissa made substantial efforts of Dr P. E. Parija and Dr P. Misra, 
contribution towards the expenses of the show Joint Honorary Secretaries, 
and prizes for the exhibits and the All-India His Excellency, the Governor of Orissa and 
Cattle Show Committee, Delhi, paid Rs. 955 Lady Lewis, visited the show and took utmost 
towards the cash prizes awarded for the best delight in going round and examining all 
aiiimal, best Hariana cattle, best Murrah classes of flowers and vegetables that were 
buffalo and the highest milk yielding cows, exhibited. Gups and certificates were distri- 
The Madhabji Lalji’s chalhnige ciip for the best buted as prizes by Lady Lewis to the winners 
departmental stall in the show was won by the of the best exhibits in the afternoon of 2 
Department of Agriculture, Orissa. February, 1946. 
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THE GUTTING AND TREATMENT OF SEED POTATOES 

R. M. Nattrass 

Senior Plant Pathologist^ Bc 2 Xtrtnmil oj Agrimliure, Kenya 


D uring the present war the need for 
economy in material and transport has 
focussed attention on the use of cut sets 
for potato seed. 

The farming and gardening press has given 
publicity to the practice in Russia and other 
countries of planting potato peel for seed and 
at the same time, using the remainder of the 
tubers as food. The idea is not new. Trials 
with potato peelings as seed were reported in 
the Transactions of tlie Horticultural Society 
as early as 1834: {Salaman, 1926). The raising 
of plants from rose ends, sprouts and cuttings 
has probably been practised by gardeners since 
the early days of potato cultivation. Evans 
(1943) has described a method of preparing 
potato ‘ chips ’ for transport by air. The 
sending of potato eyes by post has long been a 
favourite method of distributing certified seed 
in the United States and Canada. In the 
United States, cutting is a more general practice. 
Large-size tubers up to SI oz, in weight 
may, in extreme iiistaiices, be cut into as many 
as 10 pieces (Stuart, 1928). 

The objections to cu feting which have been 
put forward from time to time are that the 
yield per acre is less than when whole sets are 
used and that there are inevitably a number of 
misses due, in the main, to rotting of some of 
the pieces and unsatisfactory sprouting of 
others. The extent to which success is achieved 
by the use of cut seed pieces is dependent on 
the healing of the out surface which is only 
fully developed under suitable conditions. 

The process of the healing of the cut surface 
of the potato tuber , was studied in detail by 
Priestly and Woffenden Immediately 

after cutting, the surface darkens in colour and 
in dry air forms a hard crust which readily 
cracks. The surface is usually coated with a 
white crystallino deposit consisting of salts and 
starch grains. There is considerable shrinkage 
and loss of moisture. This is evident when cut. 
tubers are exposed to ordinary drying condi- 
tions. If, on the other hand, the out surface 
is kept in a moist atmosphere, a different 
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sequence of events occurs. Within 12 to 36 
hours, the walls of the cells immediately below 
-the cut surface become covered with a deposit 
of varnish-like substance (auberin) which forms 
a continuous layer, blocking the cut surface. 
This not only prevents loss of moisture but 
effectively bars the way to rotting organisms 
such as bacteria and moulds. Within a further 
period, the duration of which depends on the 
variety of the j)Otato and the temperature, the 
cells immediately below the blocked surface 
divide parallel to it to form a layer of suberized 
cells which eventually develops into a akin 
similar in structure and function to the outer 
skin of the tuber. Potatoes with the surface 
liealed in this way show remarkable resistance 
to drying ami can be treated as whole tubers. 
The time which elapses before the layer of cork 
cells is formed and the tbicknoss of the layer 
varies with different varieties, some having 
the ability to form the layer more readily than 
others. The variety Majestic, for instance, 
which is generally supposed to be a bad subject 
for cutting formed a thinner layer than some 
other varieties. A Kenya variety showed a 
deposit on the cell wails 48 hours after cutting, 
but the commencement of the actual forma- 
tion of the cork cells did not take place until 
the fifth day. That almost any part of the 
potato tuber can react in this way to wounding 
is shown by the fact that the tunnels made by 
the tuber-moth larvae are lined with cylinders 
of cork cells, several cells thick, which effectively 
cut off and protect from liacteria the living 
tissue. 

The above is the sequence of events which 
occurs under optimum conditions. It is 
dependent, in the first place, on the free flow 
of nutrients to the cells immediately below the 
cut surface and m atmosphere sufficiently moist 
to prevent evaporation. If the cut surface is 
exposed to dry air, a continuous layer of the 
deposit is prevented from forming. It occurs 
instead in isolated patches at different levels 
and is followed by irregular cork cell formation. 
The result is an inadequate protection against 
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organisms and drying oui) of the flesh of the 
tuber. The drying and shrinking are much 
accelerated if the cut tubers are exposed to 
sunlight or drying wind* 

The natural healing process can be induced 
by keeping the cut pieces in a moist atmosphere 
for three to four days after cutting. This can be 
done by placing the cut pieces in a shallow layer 
and keeping them covered with moist sacks or 
other materiai. As the healing is dependent on 
free access to oxygen, care should be taken that 
the cut surfaces are not actually lying in water. 

For many years writers in various countries 
have recommended drying the cut surface of 
the tuber by dusting with lime, ashes or some 
other dry material. Priestly and Wolfenden 
(1923) showed that no advantage followed this 
procedure. In fact the quick drying of the 
cut surface interfered with the normal healing 
process. 

Within the last few years (as a result of 
wartime shortage of seed potatoes in the United 
Kingdom), the subject has been reviewed. A 
further series of experiments by Bell, Gilson 
and Dilion-Weston (1942) conflrmed those of 
the previous writers. They pointed out that 
the chief oh jection to using cut sets was the poor 
establishment following the rotting of the cut 
pieces, in the ground, this is atrributed largely 
to the interference with the normal healing 
process when the surface of the cut tuber is 
allowed to dry before planting. The treatment 
of the cut surface with a disinfectant such as 
copper sulphate, or by dusting with lime, did 
not help the healing process. These writers 
emphasized, however, that the freshly-cut 
seed piece planted at once in moist soil heals 
rapidly enough to prevent the ingress of rotting 
organisms. Diilon-Weston and Taylor (1944), 
later reaffirmed previous findings on the strong 
healing-powers of the jictato tissue and showed 
that treatment by disinfectants may actually 
impair the process. Marritt (1944), however, 
found that potato eyes cut from tubers previous- 
ly treated with an organic mercury dip gave a 
better stand than those from undipped tubers 
and that washing the cut sets with water was 
more reliable than dusting the out surface. 
The most suitable packing .was found to be 
moisture-tight packages in whicli sufficient 
moisture would be maintained to continue the 
healing process. 

The practical implications of the above 
facts are dear. Out tubers, if not to be planted 
immediately in moist soil, should be kept in a 
moist atmosphere for three or four days. Thus, 


ill Gyprus, where the cut pieces are planted 
either in spring when the soil is naturally moist, 
or in summer when the land is irrigated, there 
is little loss from rotting of the seed pieces. 
On the other hand, as has been pointed out by 
Arnold (1941), in Rhodesia, where potatoes may 
be planted in dry soil some weeks before the 
rains, it is necessary to induce healing by the 
above method before planting. 

Reference may here be made to the prepara- 
tion of potato eyes as ^ chips In expeiriments 
carried out .at Kew (Evans, 1943), the cut 
pieces were kept in a storeroom at room 
temperature and showed a loss of weight of 
about 12 per cent after 24 hours and about 
65 per cent after one week. It is stated that 
ten days after cutting, the pieces had shrivelled 
to about half the original size and looked like 
^ slips of cardboard h 

Applying the principles of healing described 
above, ten rose ends weighing about four grams 
each were placed on damp sand" and kept in a 
moist atmosphere in a Rodewald germinator 
at roona temperature (Nairobi). After, four 
days tile pieces were . removed and weig lied 
40'2 grams. They were then left exiDosed for 
two months in the laboratory during the 'dry 
season. At the end of this period , the ten pieces 
weighed 30*9 granivS, the loss of weight being 
rather less than 23 per cent. 

By this method there is not the saving of 
weight for air transport which is achieved when 
the xfleces are prepared as ^ chips ^ by the Kew 
method, but it is suggested that this may, on 
occasion, be more than compensated for by 
the length of time they can be kept before 
planting and their resistance to invasion by 
soil organisms. 

It is generally agreed that the rose ends of 
halved tubers give better yields than do the heel 
ends. Experiments at Salisbury, Rhodesia 
(Arnold, 1941), showed a 50 per cent increase 
in yield from rose ends over heel ends. It is 
known that the developing sprouts which - are 
first produced at the rose end inhibit the 
development of sprouts situated elsewhere. It 
is on this account that the usual practice is 
to cut the tubers longitudinally, so that each 
half has a share of the apical eyes. This does 
not seem to be necessary if the tubers are out 
when fully dormant. Large tubers can be cut 
transversely and longitudinally and "will then 
produce good plants from each portion. If, 
however, sprouting has already begun the 
established practice of cutting longitudinally 
is to be preferred. 
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Ill Kenya, difficulty is frequently experienced 
in keeping seed potatoes from one crop unfcii 
the next planting time. To prolong the keeping 
time as long as possible it is important that 
the tubers are mature with the skin set. In 
production of potatoes, especially for seed, 
cutting the haulm when the majority of the 
tubers has reached seed size and leaving them 
in the ground for two or three weeks will 
generally ensure a ^veil-set skin. If these are 
then ' greened ’ by exposure to diffuse light, 
the keeping quality will be improved. The 
period of dorinanoy is about three nionths, 
after which sprouting will begin. If the tubers 
are stored so that each is exposed to the light, 
short, sturdy sprouts will develop which will 
increase in length very slowly. 

Of particular importaiice to producers of 
both seed and ware potatoes in Kenya is the 
eifect of exposure of the tubers to the direct 
rays of the sun. This, combined with the 
lifting of immature tubers, is responsible for 
considerable loss in the Kenya markets. It 
has been pointed out (Rose and Schonier, 
1944) that ill the U.S.A. niucli of the bacterial 
rot which occurs in transit and storage can be 
attiibuted to the effect of exposure to the direct 
rays of the sun. That this is generally realized 
in the States is the term ' suuscald ^ applied to 
storage rots and blemishes in geiierai. 

Even when tubers are fully mature and the 
skins set, exposure to the sun for a short time 
will cause damage, the effects of which may not 
develop until some, hours later. Tubers of the 
Kmo}?^o variety kept at 40'^ C. for four days 
shrunk considerably and the flesh darkened and 
had a rubberdike consistency, while liquid 
oozed from the eyes. This temperature may 
well be exceeded in the field. Rose and 
Schomer (1944) also demonstrated, by means 


of infra red lamps, that tubers can absorb heat 
from such a source and develop a temperature 
se veral degrees higher than that of the suiToiiud- 
ing air. At Nairobi in Jaiiuary, a thermometer 
inserted to the centre of a large tuber exposed 
to the sun registered, after three hours, a 
temperature of 50'^' C,, while the air tempera tui’e 
over the tubers was only 32^ 0. Moreover the 
temperature of the soil on which the tubers 
may be in contact at times reaches a tempera- 
ture of 60'^ 0., snfficieiit to subject them to 
mild Cbokiiig. 

The damage caused by such exposure is more 
noticeable when the tuliers are lifted before the 
skill has set and have suffered some skinning 
and bruising during handling. The unsightly 
dark brown skinned areas of potatoes seen in 
the Nairobi markets show that such maltreat- 
ment is by no means uncommon. The potatoes 
do not keep well ; in bulk they tend to heat up 
and much loss is caused by bacterial rot, which 
first affects the tubers which have had their 
natural resistance broken down by heat. 

Biiberization or liealhig takes place on the 
skinned areas in much the same way as on 
cub surfaces. In the shade and shielded Ixom 
drying wind suberization will occur in the 
outer cells and much shrinkage and loss of 
nioxsture may be preveaited. Exposed to the 
sun or to a drying wind suberization occurs 
only at soinc depth below the surface. 

Dare is needed at lifting time and in dry 
weather potatoes should be bagged or suitably 
protected as soon as possible after lifting. 
If wet, they should be dried in the shade. 
Neglect of these precautions is one of the causes 
of the difficulty experienced in Kenya in storing 
potatoes for any length of time,— Adapted from 
Tke East African AfjriculiMral Journal^ Vol. XI, 
No. 2, October, 1945. 
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AGRICULTURAL INSECURITY IN RAJPUTANA 


T he most stupendous problem in Rajpu- 
tana is that of agricultural watt^r supply. 
Rainfell in Rajputaiia is very unequally 
distributed— the annual average rainfall being 
10*2 in. in Bikaner in the west, 24*9 in. in 
Jaipur in the east, and 31*8 in. in Sirolii in 
the south, and is highly precarious. .The 
uncertain character of rainfall coupiled with 
the comparative infertility of soil is responsible 
for the low and insecure agricultural produc- 
tivity of the region which is liable to frequent 
families or years of scarcity. During the last 
hundred years there have been inaiiy cases 
both of extreme and general scarcity of food- 
stiilfo causing wide-spread suffering and distress. 
In the current year as well there is an acute 
shortage of food-grains in Udaipur and other 
States and also in the British territory of Ajmer- 
Merwara on account of the partial failure of 
the crop ; and the foilure of the winter 

rains in many places is bound to aggravate 
the trouble by impoverishing the standing 
crop. 

Western Rajputmia 

Rainfall is a factor of prime importance in 
the agricultural economy of the region. Though 
primarily intended for the grain crops, it is 
scarcely less necessary for the growth of grass 
on which cattle, forming one of the principal 
parts of the wealth of the rural population, are 
almost exclusively dependent. In western 
Rajputaiia it is totally insuflicieiit, and, there- 
fore, the cultivators find it very difficult to 
raise crops even though they try their utmost 
to conserve moisture and minimize its waste. 
The surface of the country is for the most part 
covered with undulating sand-hills, and between 
the riflges of sand, there are, at some places, 
firmer and loamy soils which can produce foirly 
good crops of wheat, barley and gram if the 
water supply is adequate. Generally, however, 
it is precarious, and the supply of sub-soii 
water also is very limited. Moreover, the 
salinity of well-water renders it less useful to 
the plants. Thus agriculture often suffers from 
an early cessation of the monsoon or an un- 
seasonable distribution of rainfall or failure of 
winter rains. 


Light and sandy soils are very poor from 
point of view of agricultural productivity , 
They are, of course, well adapted to the scanti- 
ness of local rainfall, and produce hajra, moth 
and guimiTy etc., in stnall qiiantities for the 
struggling agricultural eommimity. By : for 
the largest area is occupied by Jiajra and moth 
which are the staple food-staffs of the villagers. 
The predominance of bajra, in itself, is an indica- 
tion of the comparatively large extent of 
inferior soil, and a ‘ sign of agricultural distress \ 
In normal years the hardy desert grasses and 
shrubs thriving on a minimum of moisture 
coyer much of the area, and afford plentiful 
pasturage for large herds of cattle. In years 
of drought, however, they become parched up 
and the crops also wither away resulting in 
fodder scarcity which is generally the first 
symptom of famine. The consequent death 
of thousands of cattle lands the agriculturists 
in great difficulties iiiasniuoh as plough animals 
fall short of demand, and this leads to in- 
efficient tillage and augmentation of rural 
indebtedness. 

Eastern and southern Rajputana 

In eastern and southern Rajputana rainfall 
is more, and the problem of agricultural water 
supply not so acute. Here agriciilture is more 
important than it is in western Rajputana, 
and gives employment to a much larger number 
of people. The mean density of population 
per square mile is as high as 247 in Bharatpiir 
in the east, 124 in Mewar in the south, whereas 
it is only 5 and 41 in Jisaimer and Bikaner 
respectively in the west. However, agrieul- 
cultural prosperity here as elsewhere depends, 
as a rule, not only upon the amount of rainfall, 
but also on its proper distribution over the 
different months of the year. Agricultural 
operations of the year get very much upjset 
when, during the kharif season, insufficient 
amount of rain occurs or it ceases prematurely. 
Under such circumstances the bulk of the. 
kharif crop is either not sown at all, or if the 
showers at the beginning of the season have 
led the cultivators to put the seed in the soil, 
the young plants are dried up and withered for 
want of adequate moisture,. Consequently a 
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period of general scarcity prevails all over tlie 
land, specially in those places where large 
areas are devoted to- the cultiyation oi khurif 
crops. The mbi crop is also etpially susceptible 
to an iuopportime and didicienb rainbilL The 
cultivators in such tracts have, therefore, to 
adapt tbeir systems of tillage to the exigencies 
of tlie season which create abnormal conditions 
in agricultural operations. 

Many a tame incalculable damage to standing 
crops has been done by Hying locusts and young 
hoppers. Tn July, 1945, for example, heavy 
locust invasion started in Jaipur State, and 
anti-iocuKst measures had to be taken at once 
in order to combat the menace which is rightly 
regarded as a fore-runner of famine. In 
Jaipur and many other States special organiza- 
tions have now been set up to fight this menace. 

Inefficient agrimhure 

In this region the rulers have, in many cases, 
provided irrigation facilities which help the 
cultivators to make the best use of land and 
to tide over periods of drought, e.g. Jaipur 
State alone has got about 350 irrigation tanks 
and reservoirs and about 25,000 wells. Here 
the soil is generally more fertile and yields 
fairly good crops of wheat, barley, gram, cotton, 
et(5. Double-cropping is also practised on a 
larger scale, but is confined to those areas 
where facilities for irrigation or a natural 
supply of water are available throughout the 
year. The vagaries of rainfall, however, have 
to be met with here as well, and its failure 
makes all the difference between a sixteen and 
an eight anna crop. 

Due to unfavourable geographical factors, 
agriculture in Rajputana except in some places, 
is very inefficient and backward. Insecurity 
of harvests is its dominant cause. The out- 
turn from land is extremely poor, and is not at 
all comparable with the neighbouring British 
Indian provinces. As mentioned above, 
droughts are common in Rajputana and in 
such cases the cultivators are confronted with 
two alternatives of either abandoning the culti- 
vation or rialdng it in the hope of getting rains 
in future. The abject destitution of the cultiva- 
tors, however, compels them to risk the cultiva- 
tion rather than to go without it totally. The 
inevitable consequence is that the crops which 
are thus spread over the whole area suffer as a 
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whole on account of the deficiency of moisture 
and the average yields become very poor. The 
absence of a business view towards agriculture, 
however, enables them to carry on, season after 
season, with the cultivation of lands which are 
not worth CAiltivating unless they are richly 
mammed and wateiHid, 

Defectipe land tenure 

The existing system of land tenure is another 
cause of agricultural poverty. In the majority 
of the Rajputana States Jaginlars haye got 
control over about two-thirds of the land where 
conditions, generally speaking, are still nearer 
the feudal economy and where productive 
impulse is lacking on account of frequent 
harassments of the peasantry. In Khalsa areas, 
however, conditions are better, and there is 
greater incenti^^e to produce more. 

A vicious circle 

It is thus clear that agrioiiltiire in a major 
portion of Rajputana is almost entirely depen- 
dent upon a single phenomenon of nature and 
that it is characterized by great insecurity. 
There is a kind of vicious circle inasmuch as 
agricultural insecurity leads to poverty, and 
poverty makes the agriculturists totally unable 
to overcome the natural obstacles. The people 
are not bad cultivators, but unfortunately, 
they are hopelessly handicapped by uncertainty 
of water and the resultant insecurity of harvests. 
They have to take risk almost every time they 
begin their sowing operations. 

Suggestions for improvement 

What is needed, therefore, is to bring within 
the reach of the agriculturists greater know- 
ledge and skill, improved equipment and all 
the rich resources of science. The task is, no 
doubt, formidable, but it will have to be 
performed if agriculture in Rajputana is to be 
saved from a state of perpetual insectirity. 
Ail the States should, thercsfure, cooperate in 
increasing water supply by meajis of afforesta- 
tion and the extension of irrigation facilities, 
and ill controlling the sand-dunes. Only in this 
way can agricultural insecurity be checked 
and the economic condition of agriculturists 
considerably improved.— Reproduced from 2'ke 
Eastern Economist^ February, 15, 1946. 
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ERADICATION OF PRICKLY-^^^ 

Geoboe MaLaEUH 


N O one really knows wlio fir>st brought 
the prickly “pear to Australia. There is 
a story that Governor Arthixr Phillip 
did it to provide food for the cochineal insect, 
so that he could have dye for his soldiers’ 
coats. But that probably is not true. What 
is much more likely is tha.t some one thought 
that cactus plants would be nice as ornaments 
in the garden. 

The menace 

There came a time when it seemed that the 
plant would take over the whole country. It 
was not the originally imported plants that 
did the damage. No one heard much of the 
prickly-pear till farmers began about 1860 to 
to use it for hedges and as cattle food. By 
1900 it was becoming a real menace. People 
began to realize that something must be done. 
The only trouble was that no one knew what. 
To attack the pest with mechanical and chemi- 
cal methods would cost about Es. 85 an acre, 
and as the land was only valued at between 
Es. 2-12 and Es. 16 an acre, this was obviously 
uneconomic, A search began for some other 
way to fight the pest. 

In the meantime, the prickly-pear was really 
getting under way, and by 1925 had taken 
over an area of 1,000 miles long in Queensland 
and New South Wales, almost as far south 
as Sydney. The pear occupied an area of more 
than 60,000,000 acres, which included some of 
the best country— a belt that began about 50 
miles from the coast and extended up to 300 
miles inland. The rainfall of these parts was 
from 20 to 30 in. and it contained land suitable 
for sheep and cattle grazing, dairying, and the 
growing of maize, wheat and cotton. Some of 
this country was as yet unoccupied, but much 
of it had already been settled and the settlers 
were fighting a losing battle against the invasion. 
They tried ploughing the pest, cnushing it 
and a hundred other things, but they were 
mostly hampered in these mechanical methods 
by the heavily timbered nature of a great deal 
of the country. In the end, poisoning, usually 
with arsenic in some form was found to be the 
only method possible, but this too was far too 
expensive, and gradually more and more of 
them gave up the struggle and abandoned their 
farms. 

There seemed to be no remedy, and in 1924 


the Queensland Prickiy-Pear Commission 
announeed that the task of clearing was im- 
possible and that even if it were not, the cost 
for the first clearing alone would be in the 
neighbourhood of Es. 85,60,00,000. 

Fossibilities for biological control 

But the scientists were not satisfied. Back 
in 1912, an almost forgotton Commission had 
reported that there was a future for biological 
control of the j}est ; that there were insects 
that could hold down cactus growth. In 1920 
scientists had persuaded the Governments of 
the two priokly-pear infested States, Queens- 
land and New South Wales, and the Common- 
wealth Government, to cooperate and form a 
Prickly-Pear Board, which was to work on the 
findings of the earlier Commission. 

Entomologists were sent to America early 
ill 1920, and while the Queensland Prickly- 
Pear Board was making its gloomy announce- 
ments, they were working quietly at a field 
station they had set up in the United States, 
There were several little insects that were 
known to be enemies of the peaiy but the 
scientists’ problem was bigger than that. 
Before they could import any of them into the 
country, they must be sure of several things. ; 
The chief of these was, would the insects when 
imported into Australia, turn on other forms 
of vegetation ? Would they destroy the 
prickly-pear, only as a prelude to destroying 
valuable food crops ? The scientists had to be 
sure of these answers, because so much of 
Australia’s production comes from the land. 

Cactus-killing parasite 

The patient work went on and before long 
the scientists found that while there were 
several parasites that tended to destroy the 
prickly-pear, one of them was sudden death to 
it. This was the Moth Borer known as Cacto- 
blastis cactonmi, and it came from Argentina. 
They began to concentrate upon it. They 
studied its life history and its effect on various 
hosts. It was found that it could live on the 
cactus plant and on the cactus plant alone. 
They found, in fact, that this was the result 
with almost all of the cactus-attacking parasites. 
It seems that the cactus family has its own 
definite insect fauna. Very few of these will 
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live BH any other form of foliage, just as very 
tew insects that live on other plant can survive 
on the cactus. 

Import of Moth Borer 

Having established the fact that the Cacto- 
blmtis would not be a danger to any other 
plants la the comitrj, scientists felt it would 
be asife to introduce it into xiiistralia. The 
held stations in America and the Argentina 
collected selected insects and their eggs and 
bronglit them to Australia. The first "batch 
of eggs arrived in Australia in the larval stage 
in 192o. During the ne.vt spring, the larvae 
turned to moths, which kid 100,650 eggs, 
ihey were kept in rearing cages, and the next 
generation numbered 2,540,000 eggs. There 
was a 900-fold increase in 12 months, for two 
generations of Caetoblastis are born every year. 

Mass distribution of eggs 

The first experimental liberation went on 
until the end of 1927. By then 9,000,000 
eggs had l^en distributed in lots of from 100,000 
to 2o0,000 all over the affected country. It 
was not long before it became obvious that 
rearing in cages was unnecessary. The insects 
increased so much in places where they had been 
hherated, that it was only necessary to collect 
the eggs from nearby plants and spread them 

moo distribution began in 

JJ28, and went on until 1930, by which time 
rougkiy 3,000 million eggs had been distributed. 

Ihe method was simple. The little sticks 
or eggs were lightly glued to squares of paper 
or placed m waxed paper quills, and the squares 
or quills were pinned to the cactus plants. The 
insects multiplied so rapidly that big gangs 
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c.f nmi equipped with trucks had to be em- 
ployed to spread the eggs far and wide. Within 
BIX p.ars of its importation, Cacfoblastis was 

Amazing results 

The result was successful beyond all expeota- 
tion. By the end of 1928, each liberation area 
showed aboiit 1,600 acres of ground cleared of 
cactus, and by 1932, vast tracks of pricly-pears 
had been reduced to pulp, in a most spectacular 
manner. In fact in August of that year, 90 
per cent of the pear had disappeared. 

Battle not over 

But even then the battle was not over. For 
by killing off the cactus, the little Caetoblastis 
was virtually committing ‘ suicide ’. It could 
live only on cactus, and that was nearly all 
gone. The Caetoblastis began to die. off in a 
most alarming way, and in the meantime the 
cactus was growing again. The seeds from 
the rotted plants had fallen to the ground, and 
because there was no Caetoblastis to control 
them, they began to expand just as they had 
done in the years gone by. 

However, the Caetoblastis had not died out 
completely, and very soon it wa,s fiouri.shiu"' 
again. By the end of 1934, all the area of 
regrowth was under control again, and now 
although there are times when the cactus seenus 
to be getting under way once more, there is 
no cause for alarm. For whenever the cactus 
^arts growing the Caetoblastis starts too — 
Reproduced from The Journal of Soimitific and 
Industrial Research, Australia, January, 1946. 


New Books and Reviews 


FOOD FAMINE AND NUTRITIONAL 
DISEASES IN TRAYANCORE 

By K. G. SiVAswAMY, K. K, Chanby, T, 8. 
Shastry and Nine Other Medical Men 
(Published by Servindia Kerala Relief Centre, 
R. S. Purain Post, Coimbatore, July 1915, 
pp. 290, Rs. 5). 

THE EXODUS FROM TRAYANCORE 
TO MALABAR JUNGLES 

By Shri Sivaswamy, T. S. Shastry and Five 
Other Medical Practitioners (Published by 
Servindia Kerala Relief Centre, R. S. Puram, 
Coimbatore, August 1945, pp. 43, Re, 1). 

T RAYANCORE passed through a food 
famine during 1941 to 1944. The workers 
of the Servants of India Society, and their 
helpers carried out relief operations, gave medi- 
cal help and also collected data of the economic 
and wealth conditions in the villages. A 
detailed survey was carried out in December, 
1941, of the conditions of 600 families in 
Shertellai taluk by a team of teachers, skidents 
and social welfare workers under Mr. K. K. 
Chandy. x4. second survey was carried out in 
September, 1944. The technique of random 
sampling was not however adopted. The 
method followed was of selection of villages 
considered to be typical. In a similar survey 
of a small number of villages by the Department 
of Anthropology, Calcutta University, the 
generalized estimates were found to be higher 
than those obtained by a latter and more 
accurate sample survey by Prof, K. P. Ohatto- 
padhyay in collaboration with the Indian 
Statistical Institute. The lower limit of the 
estimates of the earlier survey however turned 
out to be just within the range of the final, 
accurate estimates. 

It is probable that the conditions observed 
are representative of the particular sector in 
which the surveys were carried out by Mr 
Chandy, Dr Miss Philip and others. The 
writers of the report have sought to correct 
this limitation by a careful comparison of 
parish records of deaths in a much larger area 
with that noted in official records. The medical 
workers have also carried out nutritional diet 
surveys in several other villages, in 1945. 


Hospital statistics regarding nutritional diseases 
have also been analyzed. The picture that has 
emerged from these combined labours is 
extremely bleak. In normal times the people 
seem to have been undernourished and living 
from hand to month. When imemployment 
came and prices rose, the people died in large 
numbers, and those who survived are diseased 
and often too weak to work. Migration 
occurred on a mass scale to Malabar in the 
hope of better living conditions. But the 
survey of colonies formed by these emigrants 
{The Exodus from Tmvancore to Malabar Jungles) 
shows a high death rate due to malaria and 
other diseases of malmitrition. Many of those 
persons had sold everything to build a new home 
in Malabar, but lost their little capital owing to 
high prices of food. Older settlers also seem to 
have had no hesitation in cheating these men, 
while the ban on export of tapioca by the 
Madras Government led to a local surfeit of this 
crop in the area of the settlers.; In conse- 
quence, the merchants made big profits at the 
expense of the cultivators. 

The villagers of the affected areas who re- 
mained behind, did not also fare much better 
as noted. Apart from a high death rate, loss of 
earners through mortality, as well as migration, 
left a large number of women and children 
helpless and destitute. Schools also broke up 
and attendance fell sharply due to lack of food 
and clothing. The picture in fact is very much 
like that of rural Bengal during 1943 and 1944. 

The same kind of maladministration of 
relief, inadequate planning of supplies, refusal 
to enlist cooperation of honest welfare workers 
and representatives of tie people, appear to 
have occurred in Travanoore as in Bengal. 
From an elaborate and careful analysis of facts 
in a chapter entitled "Food Shortage and 
Controls Mr Sivaswamy shows how badly the 
State authorities and the Government of India 
handled the situation. We read also that while 
people were starving, the State sold grain at a 
price much above that paid for it. In conse- 
quence, poor people could not purchase grain, 
and large stocks remained unsold. Bad storage 
spoilt lentils and pulses and consumers were 
forced to purchase these. YTiile the poor 
people who depended on basic rations got an 
inadequate quota of the same, tie Government 
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servants were aIlotte*d double rations. A 
lixiid wMeli was eolleeted for feeding seiiool 
cJiildreu, was not spent for this purpose. Tiie 
money was finnied and only the interest allotted 
for school cliihlron wdiilo thousands were 
staindiig. C'Omment on these facts is super- 
fluous. This particiilar chapter ends with a 
nsefiil note on future measures recommended 
by the writers to be adopted to improve the 
existing conditions. 

The reports are. extremely valxiabie hb indica- 
ting how bad the economic and health condition 
of the conimo}! people of Travancore are and 
to what extent the mechanical official adminis- 
tration without the check of popular coopera- 
tion fails to serve the needs of the people in 
emergencies, — K.P.O. 

INDUSTRIAL LOCATION 

By Bimal Chandba Ghose (Oxford Pamphlet 
on Indian Affairs No. 32, 1945, pp. 32, 
das,). 

P HB traditional approach to the problem 
of industrial location has so far been 
generally in the context of a static 
phenomenon far removed from the grim realities 
of a dynamic society. What the pamphlet 
under review stresses is that apart from the 
usual economic factors affecting costs, social 
or State policy in many matters can be made 
to exercise a vital inffuence on the locational 
distribution of industries in a country. 

Like all other industrial countries of the 
world, India also suffers from the vast dis- 
parities between regions in respect of industrial 
development. Urbanization and intensive 
concentration of industries in a small locality — 
the two characteristic features of modern 


industrialism — Inlng in their train a variety 
of social and economic evils and are to be 
deplored from the strategic point of view. It 
is, therefore, the liun opinion of the author 
that there should l)e a proper plaiming of our 
resources on a regional basis in the post-war 
period. For this he suggests the establishment 
of a central authority capable of coordinating 
the activities of different regions in the interest 
of the country as a whole, primarily by a system 
of licensing of factories. This, the author 
emphasizes, is not possible without the forma- 
tion of a National Government. At a time 
when the word ‘ planning ’ is on every lip, such 
studies are really welcome. For a general 
reader, it would serve as an excellent exposition 
of one of the most important problems of 
industrial economics and can be safely recom- 
mended for all those interested in the industrial 
planning of our resources. — M.K.G, 

■■ 

NEW BOOKS RECEIVED 

English : 

Arefiiteehwe, Edited by Claude Batley 
(Oxford Pamplilets on Indian Affairs, Published 
by the Oxfori:! Uiiiversity Press, Road, 

Bombay, pp. 32, As. 6). 

Tibet, Edited by David Macdonald (Oxford 
Pamphlets on Indian Affiiirs, Published by the 
Oxford University Press, Nicol Road, Bombay, 
pp. 31, As. 6). 

Hindi : 

Kalyan, Vol. XX, Nos. 1 (Cow Number) 
to 5, Edited by Hanuman Prasad Poddar and 
C. L. Goswami, M.A. (Printed and published 
by Ghanshyamdas Jalan at the Gita Press, 
Gorakhpur, U.P.). 


From All Quarters 


DEVELOPMENT OF TOBACCO CULTI- 
VATION 

T he inangural meeting of the Indian 
Central Tobacco Committee held in New 
Delhi has decided that the headquarters 
of the Committee will in future be at Bombay. 
The Committee also approved proposals to 
increase the inspectorate staff under the Agri- 
eultural Marketing Adviser, in connection with 
the Central Government’s scheme for the 
compulsory grading of tobacco for export from 
India. 

Sir Herbert Ray Stewart, Vice-Chairman of 
the Imperial Council of AgTicuitural Research, 
who presided at the inaugural meeting, reviewed 
the work of the previous tobacco committees. 
He pointed out that tobacco had not received 
much attention in the past for various reasons. 
Nevertheless, it was important to trade and 
industry. During the war, a new type of 
Virginia tobacco, called Ammdo 5, had been 
evolved at Guntur, and is claimed to be 
superior to Harrison S^peeial m certain qualities, 
such as earliness, shorter curing time and 
larger percentage of high-grade leaf. He also 
mentioned the: valuable contribution which 
had been made mainly by trade interests by 
the introduction of Virginia cigarette tobacco 
in limited areas in the country. 

Sir Herbert claimed that the establishment of 
the Indian Central Tobacco Committee marked 
the beginning of practical and concerted action 
to improve and develop all types of tobacco. 
The tobacco crop occupies less than one-half 
of one per cent , of the total cropped area in the 
-country. Discussing the work of the Indian 
Central. Tobacco Committee, Sir Herbert said 
there had been some delay in setting up the 
'Committee. Though this wms to be regretted, 
it had its advantages, for, in the meantime, 
funds had accumulated from the annual grant 
of Rs. 10 lakhs which first became available in 
1943, and the Committee could now proceed 
with its plans in the security of these reserves. 
A considerable sum of money would be needed 
fox such activities as the establishment of 
experimental farms, research stations and a 
technological institute, all of which required 
not only staff but lands, building and equip- 
ment.'- . . 


He referred to the assistance received from 
various sources in the setting up of the Com- 
mittee, particularly from the Indian Leaf 
Tobacco Development Company who placed 
at the disposal of the Imperial Council of 
Agricultural Research, since November, 1943, 
the services of one of its senior officers for 
appointment as Tobacco Adviser at « a purely 
nominal salary and for agreeing to continue 
that assistance till March, 1947, when the 
Committee expected to be in a position to 
provide its own Adviser. 

The Committee elected Mr. Mohanlai Ambalal 
Parikh, representative of the Federation of 
Indian Chamber of Commerce and Industry, 
as its first Vice-President. A number of sub- 
committees were also appointed to deal with 
finance, agricultural research and develop- 
ment, marketing, technology, etc. It was 
announced that the Imperial Tobacco Company 
of India had awarded two annual studentships 
of the value of £500 per annum for training 
abroad in agriculture With special reference 
to tobacco cuItivation.“--Iwdm% Information:, 
January 1, 1946. 

■ 

■ TAPIOCA AS A POISONOUS PLANT 

I N the year 1942-43, an investigation into 
the toxic properties of the leaves of tapioca 
was done in the laboratory of the Medical 
College, Madras at the request of the Director 
of Agriculture, Cochin State (Trichur). The 
samples obtained from Cochin State were found 
to contain hydrocjmnic acid in the following 
proportions : 

(i) Fully matured green leaves (without stem) 
.. . 1’5 mg. in 100 gm. of the leaves or 0*0015 
per cent 

(ii) Tender leaves (without stem). ..2*6 mg, 
in 100 gm. of the leaves or 0*0026 per cent 
From literature on the subject it can be seen 
that there are two varieties of tapioca and that 
they axe popularly known as (i) sweet cassava 
and (ii) bitter cassava. The sweet cassava is 
not acrid to the taste and is devoid of the 
poisonous principle and is eaten fresh. The 
bitter cassava is harder than the sweet one and 
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stale and not freshly chopped, cause poisoning. 
This is attributed to the possible destruction of 
the enzyme or to the inhibitiou of its activity 
by the gastric juice. Tapioca leaves, in spite 
of their varying liytlrocyauic acid contents, 
are used as fodder to cattle but they are in- 
variably chopped, boiled and washed before 
feeding, thus eliminating the bulk of the 
hydrocyanic acid. The prussic acid contained 
in the. root is known to he got rid of by suitable 
methods before the root is used as an article 
of food. One of the methods is pressing it 
and exposing it to hre on an iron plate. — Capt. 
K. Yeakatachalam, Research Officer, Medical 
College, Madras. 


VEGETABLE OIL PRODUCTS CONTROL: ORDER 

B y a Notification published in the Gozette of India to-day the Vegetable 
Oil Products Control Order 1946 comes into force immediately throughout 
British India in. supersession of the Vegetable Oil Products Control Order 
1045. It provides for the appomtinent of a Vegetable Oil Products Controller 
for India empowered bo control production, distribution and movement of 
hydrogenated oil or any oil containing nior^^ than 50 per cent of hydrageiiated 
oil. No producer shall after such, date , as the Orintroller iiiay no tiiy, dispose of 
any vegetable oil product except to a recognized dealer or to a person specially 
authorized to acquire vegetable oil products on behalf of the Central or a 
Provincial Governmeut or an Indian State. Every producer and recognized 
dealer shall comply with the Controller’s directions regarding tlie quality, sales, 
stocks and distribution as be laid down from time to time. 

The Order authorizes the Controller to prohibit or restrict the manufacture, 
stock or sale of any variety or quality of vegetable oil products and also fix 
maximum prices of vegetable oil products after due notification ii} tlie ofiicial 
Gazette. 

All notifications, etc. issued under the Vegetable Oil Products Control Order 
1945 in so far as they are not inconsistent witli this Order shall remain in force 
as having been issued under the present Ord(‘r.. — Presb' Note, Food Department, 
March 17, 1946. 


contains hydrocyanic acid in all its parts. 
The plant contains a cyaiiogenetic ghieoside 
and an associated enzyme which liberates 
hydrocyanic acid . The hydrocyanic acid 
content of the plant will va ry according to the 
climatic conditions, the nature of the soil, the 
method of cultivation, etc. of a particular 
locality. The highest proportion of the toxic 
principle occurring in the stem and the young 
leaves is known to be as much as OT per cent. 
According to certain authors 5 lb. of the plant 
caataining 0*02 per cent prussic acid is fatal 
to a cow. In certain parts, freshly harvested 
and cliopx}ed leaves of this plant are consumed 
by cattle with impunity whereas the roots, if 
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SOYA BEAN 


V JITHIN recent months much has been 
\ a/ said and written, some of it in this 

Vy journal, of the meiits of soya bean as 
an article of food. We have now before us the 
Eepoft on Soya submitted by the special 
sub-committee of the Indian Eesearch Fund 
Association's Nutrition Advisory Committee. 
It is an authoritative statement which does 
nothing to strengthen the opinion that in the 
soya bean lies the solution of many of India\s 
dietetic problems. The Woodhead Famine 
Inquiry Commission agreed with the finding 
of the Nutrition Advisory Committee. We 
learn from the Committee\s report that the 
bean was intioduced into America as long ago 
as 1829 and to Europe in 1873 where it has 
))een grown extensively in the eastern countries. 
Ill the United States it is now a crop of impor- 
tance, no less than 2 ’625 million tons being 
produced in 1941, It has not been cultivated 
to any great extent in India although 30 years 
ago some 20,000 acres were being grown in 
north Bengal, Nepal, Bhutan and Bikkini. 

He Nutrition Advisory Committee in 1937 
stated that ' The nutritive value of soya beau 
has been studied by experiments on animals and 
also by controlled experiments on school 
children. The general conclusion is that soya 
bean, considered as a supplement to typical 
Indian diets, is not of outstanding value ; it 
does not appear to have any advantage over 
various common pulses which have long formed 
part of the diet of the Indian people. While 
it would be advisable that the results obtained 
in the Coonoor Laboratories should be con- 
firmed elsewhere, existing data suggest that at 
present the encouragement of the production 
and consumption of soya bean need not be made 
a prominent part of nutritional and agricultural 
policy in India ^ 

The soundness of that opinion was questioned 


both within and without the Committee, so that 
at the seventh meeting of the Committee in 1941, 
it was decided that ‘ further work was necessary 
to elucidate the problem Accordingly a 
sub-committee was appointed to suggest lines 
on which further experiments on soya bean 
might be carried out by different laboratories, 
and it is the record of the work done by experts 
in the laboratories in Dacca, Bombay, Lahore 
and Coonoor that is to be found in- the present 
report. Be it understood that it is the nutritive 
value of the bean that is under examination 
and that an examination of its many other 
attributes did not form a part of the Committee’s 
duty. The industrial value of the bean is 
beyond question ; the residue of oil extraction 
is a valuable cattle food, the yield per acre is 
high. The work with which the sub-committee 
was confronted was an examination of ' the 
growth-promoting value of tbe bean and of its 
relative ability to adequately supplement poor 
rice or other cereal diet. 

As I'egards the value of the })ean as a milk 
substi trite for infants, Mackay assesses the 
value of tbe wnnk published up to 1940 in the 
following words : No authors have puldished 
any detailed statistical results whereby the 
progress of babies given soya preparations can 
be compared with that of similar babies living 
under similar conditions but given preparations 
of cow’s milk. Judging by the statements 
and conclusions of the authors, it seems, as 
might be expected, that babies fed on soya 
flours without any admixture of cow’s milk 
do not, on the whole, make as good progress as 
babies having iniik as the basis of their diet’. 
The Committee’s opinion on the subject is 
that * It is clear the question of using soya 
bean in the feeding of infants and children in 
India needs to be approached on an experi- 
mental basis, and with caution. A necessary 
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preliminary gfcep wonl^l l>e earefnl tiial in infanti 
Wf-^Ifare ceuire.s uf anitahiy f^uppieniente<i 
pn*]iaratiousj of noya ht^an, A mixture mvh 
a.K that- HuccesBfnily uk*m 1 by Mackay might be 
given a trial. Until investigations along timse 
lines have bean carried outj there are iuantRcieat 
grounds for advocating the general use of soya 
beau ' milk " in infant feeding in this eoiuitryh 

l^he growth-promoting |)ropeTt.y of soya bean 
milk was tested at Dacca on rats against that 
of cow's milk using a poor rice diet as a basis. 
Ill eight months the rice diet alone produced 
an increase in weight of 3*44 grams ; that diet 
supplemented with eow milk produced 8*65 
grams, and with soya bean milk 7*25 grams. 
At CJoouoor when the bean was given as a 
supplement to a ehiidren's poor rice diet, not 
only did the children in the basal diet group 
lose weight but those in the supplementary diet 
group lost even more. The result of a similar 
expeiiment at Lahoire was that ‘ statistical 
a,nalysis simwed that the group receiving soya 
bean showed no significant advantage, as regards 
increase in weight, over the group receiving 
* ihd mash \ In a series of other experiments 
the following results were obtained : 

L The average weekly increase in body 
weight of the rats receiving a vsuppleinent of 
soya bean milk was slightly lower than that 
on cow’s miik, but more than douliie that on 
the rice diet alone with no supplement. 

2. The group receiving soya bean showe<i no 
advantage, in respect of increase in weight, 
over that receiving black gram. 

3. The crude protein content of soya bean 
is nearly twice that of the other pulses, the 
‘ available ’ or net ^ protein content of the 
former was found to be one and a half times 
to twice that of the latter. 

4. Similar results as regards relative 
biological values were obtained by the growth 
method, in which young rats were used and 
protein was supplied at a 10 per cent level of 
intake. 

5. Tlie hiologieal value of soya bean proteins 
was found to be of the same order as that of tlu^ 
proteins of the other pulses. 

6. The addition of soya bean and the other 
pulses enhanced the growth-promoting effects 


of the basal rice diet, but the supplementary 
effe(*t soya beau was not found to f>e superior 
to that uf the other [)ulses. Urowih j)er unit 
weight of the test diets eousianed was also 
investigated. The basal rice diet gave tlie 
poorest results. The diets containing soya 
bean wore not superior to the other test diets 
in this respof'-t; there, was some indication that 
the diet including l^engal gram was more 
efficiently coiiV(*rted into tksue than the. other 
diets. 

7. Although soya bean contains mure of 
tat, minerals, vitamins and available proteius 
than other pulses, it has, for some unknown 
reason, not proved itself superior to other 
pulses within the range of experiments rtiported 
here. is, however, possible that soya be;m 
may, as has been pointed out elsewhere, prdvi^ 
a better supplement than other pulses to typical 
Indian diets whicli are C|iiautitatively inade- 
quate and based on cereals. Further wmrk on 
this aspect is d<^sirable. 

The ffiml opinion of the sub-committee is 
that ^ Taking the results ol)tained so far into 
consideration, the sub-eoniniittee is of the 
opinion that as a supplement to typical Indian 
diets based on cereals, l:mt supplied adecpiate 
in quantity, soya beau ha.s no special advantage 
over common Indian pulses.' And * The sub- 
committee is not in a position therefore to 
advocate immediately the. encouragement of 
the production id' soya beau on a wide scale iii 
India for use a.s a substitute for Imliau pulses. 
The question should, howcA-er, be reconsidered 
if and when further evidence on the nutritive 
value of soya beau becomes available.’ 

The position for the tune being appears to 
be fairly clear as far as India is concerned where 
the use of food for industrial purposes cannot 
be contemplated. It is that the value of soya 
beau can be measured by its yield per acre 
against that of other |nilses and that it is a 
poor milk sulistitute but a valualde addition 
to a dtdi(3icnt milk supply. In the latter 
respect it somewhat, resembles the ])ositiou of 
vamis^mti witb regard to both soya bean 

and vanmjkiti miLst lie used to augment a 
deficient supply of a superior article while 
neither can he a substitute for it. 


Original Articles 

IMPROVEMENT OF QUALITY IN MARKET EGGS 

T, S. Krishnan 

Poultry Research Section, I.mjjerial Veterinary Research InstiMe, Imtnagar 


T he average Indian diet is seriously defi- 
cient in quantity as well as quality ^ 
particularly in regard to essential nutri- 
tive and x^^t>tective- constituent^ like proteins, 
vitamins and minerals. The egg, which is one 
of the clioicest of human foods, is specially 
suited to rectify these deficiencies. The average 
per capiUi consumption of eggs in this country 
has been estimated to be only about eight a 
year, which is very low. Though economic 
factors, dietetic habits, religious prejudices 
« and other similar reasons tend to keep egg 
consumption low, yet a good deal could be 
done to stimulate consumption, at least among 
egg-eaters, by improving the quality of market 
eggs. Consumers are the ultimate judges of 
quality and many of them are highly discrimi- 
nating in this respect. They want eggs of high 
quality or, in many cases, none at all. 

Of the annual egg crop the larger moiety is 
disposed of as market eggs for human consump- 
tion and the remaining smaller fraction is 
utiiisjed as liatching eggs for breeding and 
replenishing the dock. Market eggs reach the 
consumer jjrincipally in the shell and to a small 
extent in the dried and fro^seh state. Regard- 
less of the form in which they reach the ultimate 
K consumer, the quality of the final product 
depends on the original quality of freshly laid 
eggs and on the methods adopted in their 
handling and storage. Newly laid eggs are 
^ usually of excelleirt quality, but, being highly 
perishable, deteriorate rapidly if exposed to- 
unfavourable conditions. Since no methods 
are known of improving the initial quality of 
eggs after they are laid, or of restoring quality 
already lost, it is of the utmost importance that 
the original quality should be preserved as 
far as possible. 

lu order to improve the quality of market 
eggs proper attention has to be paid to the 
numerous operations such as production, 
collection, testing and grading, processing, 
packing, storage, transport and sale. Quality 
in eggs may be broadly divided into two classes : 


(a) those relating to external factors, namely 
size, shape, colour, cleanliness, etc., and (h) those 
pertaining to internal factors, such as, colour 
and texture of the yolk, thickness and consis- 
tency of the white, odours and flavours, presence 
of meat, blood and other faults, occurrence of 
mould, rofc, embryo development and other 
conditions rendering the egg inedible, etc. 
While the external factors can be easily judged 
and appreciated, it is difficult to appraise 
properly the internal ones due to the presence 
of the shell. 

Exterior factors and egg quality 

Consumers want eggs of good size and normal 
sliape having a clean, smooth, sound shell and 
of excellent interior quality. Biiice most of 
the above factors are dependent mainly on the 
individuality of the bird, any improvement in 
the same could he brouglit about by the 
producer ]>y keeping only a flock of good 
layers, selected for these qualities from a 
strain of known pedigree. In order to get the 
l)est out of such birds, they have to be fed, 
housed aufl managed properly, besides keejiing 
the hygienic conditions of the farm at the 
highest level. Proper nutrition helps to keep 
up the mimber and size of the eggs as also their 
nutritive value, especially the vitamin content. 
The villagers, who-, are the main proclucers, 
being poor and ill-educated, keep whatever 
fowls are easily available to them. These birds 
are usually of unknown pedigree . and, being 
left to shift for themselves for food and shelter, 
have a low efficiency. Further, due to the 
absence of proper management and sanitation, 
sickness and mortality among the flock are 
high and cause a further fall in production. 
Consequently the eggs produced are few in 
number, small in size, and often, low in quality 
and dirty in appearance. The size of the egg, 
which is one of the most important factors 
requiring immediate improvement, cannot be 
increased till the layers now present in the 
villages are replaced by new vstock of better 
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pedigree aad these latter are giveu proper 
nutrition, housing and managenieut. Under 
})reseiit conditions, distribution of inipruved 
stock would not be of imicli use as the villagers 
liave not got the wherewithal to feed and 
house the birds properly and are too ignorant 
to attend to the proper sanitation of their houses 
and surroundings. Till these conditions are 
remedied by educating them, by improving 
their economic condition and by ensuring a 
fair return for their produce, no spectacular 
results can be expected. However, these 
measures, being of fundamental importance, 
need the earliest possible attention. The 
alternative is to start numerous welhorganized 
largescale commercial poultry farms where 
adequate attention may be j)aid to these several 
factors. This procedure, though capable of 
yielding much quicker results than by improving 
village production, requires considerable capital, 
technical skill, practical experience and business 
acumen in order to make the project a success. 

Cleanliness of shell is one of the important 
external factors which requires much improve* 
ment and immediate attention. Unlike most 
other external quality factors, specified earlier, 
this one is well within the control of the 
producer. It is important from tlie aesthetic 
as well as health point of view. An egg having 
its shell stained with blood, or coated with 
poultry excrement or other hith, is not only 
repulsive in appearance but is also a health- 
hazard as the contents is likely to be infected 
with undesirable micro-organisms. It is there- 
fore essential that only clean eggs be produced. 
Providing clean litter in the nests, keeping the 
runs free from slush and puddles, as also con- 
fining the birds till about noon on wet days, 
would help to reduce the number of dirty eggs. 
The standard of cleanliness of the eggs sold in 
Indian markets is very low and provides scope 
for great improvement. Even after leaving 
the farm they become dirty !>y contact with 
filthy packing materials ami the eonteufcs of 
broken eggs during packing and transport; to 
the retailing centres. Adoption of measures 
to produce clean eggs will not only improve 
the quality but will also help in getting increased 
profit in marketing. 

The colour of the shell is largely a breed 
factor and cannot be altered by feeding, manage- 
ment, or other means. Though it has no 
relationship whatsoever with any of the interior 
qualities of the egg, yet it has some importance 
ftom the sales point of view. An uniform 
shade in all eggs of a consignment presents a 


more attractive sight and there]>y enhances 
their market value. Better results on the sales 
counter might be expected if eggs are sorted 
out into lots of uniform colour ami shade. 

Interior jactors and egg quality 

The testing and grading of eggs constitute 
essential and important steps in their proper 
marketing. These operations serve to classify 
them according to their exterior and interior 
qualities. C4raded eggs fetch the maximum 
return to the producer and at tixe same time 
enable the consumer to have reliable and uni- 
form products at reasonable rates. The interior 
quality of shell eggs is judged in commerce 
by a process called candling. In this, the 
contents of the eggs are judged by examining 
the eggs against a strong light, preferably in a 
darkened room. Experienced candlers can 
generally classify them accorditig to their 
interior quality with a fiiir degree of accuracy 
and also eliminate juost of the inedible ones 
without mucli difficulty. Except for some of 
the big packers of Agmafh eggs, most of the 
merchants do little more than sort them out 
according to tlieir size. A sort of crude cairdling, 
against the sun, niay perhaps be carried out b} 
them, but this is highly ■ unsatisfactory and 
is probably the main reasi>n for the presence 
of such a large proportion of p(mr and inedi])le 
eggs in Gonsignments exposed for sale. It is, 
therefore, clear that proper candling of eggs is 
one of the most urgent and essential measures 
to be adopted if any improvement in market 
e.gg quality is to be brought about. 

Among the various factors such as tempam- 
ture, humidity, fertility, period of storage, 
cleanliness of shell, etc, infiueueing egg quality, 
temperature is about the most important. 
High temperature brings about rapid deteriora- 
tion in eggs causing liquefaction of the firnt 
white, flattening out and eventual rupture of 
the yolk, as well as increase in air ceil size due 
to evaporation of watt^r from the contents. 
In the case of fertile eggs the embryo Jilsu 
develops rendering them inedible in a. few days. 
To avoid these undesira)>l6 changes and conserve 
the original quality to the uttnost, eggs have 
to be kept cool, the cooler the better, the usual 
range of temperature employed for this purpose 
being about 30® to 60®F. 

In this country the bulk of the market eggs 
are produced in the villages by the cultivators 
and other poorer classes of people, who generally 
keep a few fowls each as a side line. Usually 
the eggs are purchased from them by professional 
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egg oolleotors who visiifc tlie villages either daily 
or at intervals of a few days, accordiug V> the 
volume jf GolleGtion available. They are then 
sold to contractors who are generally agents 
of wholesalers. These latter distribute to the 
retailers who, in turn, sell them to the ultimate 
consumers. Consequently eggs take a few days 
to reach the urban consumer from the rural 
producer. This interval ha,s been estimated 
to be, on an average, about a week. During 
tliis entire period they are handled only under 
ordinary atmospheric conditions. Bin.ce tem- 
peratures in most parts of the plains of India 
for several months in the year axe high, reaching 
up to about 120*^F. in some places during the 
\”ery hot months, cg:gs exposed to these condi- 
tions rapidly lose f|ua3ity. Further, as the 
market eggs are usually ail fertile, embryonic 
development also goes on apace and large 
numbers become inedible by tlie time they reach 
the consumer. These lieav}^ losses, besides 
being a serious threat to the prosperity of the 
egg trade, are also highly deplorable as they 
constitute an unpardonable waste of a very 
valuable food material, particularly at this 
period of acute and world -wide scarcity. 

Methods for improving interior quality of 

market eggs 

'JTie best method of ending this colossal waste 
and setting matters right would be to imndle 
the eggs, as far as possible, under tlie requisite 
low temperature conditions by the use of ice 
or the employment of suitable mechanical 
refrigeration. However, the smallness of the 
size of the units of production, the poverty of 
the people engaged in the business, their low 
standard of eiication and technical skill, the 
lack of necessary facilities for refrigeration in 
most rural areas and the low price of eggs 
prevalent during normal times are some of the 
important factors which rendor the general 
adoption of the above . suggested remedy im-. 
practical and uneconomic. The other obvious 
alternative would be to produce only infertile 
eggs, except during the breeding season, by 
removing the males from the flock. Though 
infertile eggs also deteriorate in <.|uality wheii 
exposed to high temperatures, yet they remain 
edible for much longer periods than fertile ones 
under similar conditions. This apparently 
simple measure is also extremely difficult of 
largescale adoption in villages, due to the 
practical difficulties in keeping all the male 
birds of the locality segregated for several 


months in the year, or of killing them off wdiole- 
sale at the end of the breeding season and 
replacing them afresh during the next. To 
meet these very special conditions some cheap 
and simple methods have been evolved in the 
Poultry Research Section, Imperial Veterinary 
Research Institute, Izatnagar, the adoption of 
wdiich would go a long way to reduce markedly, 
if not prevent entirely, the embryo develop- 
ment which accounts for the bulk of the loss 
among market eggs during the hot weather. 
A brief summary of some of the important ones 
is given below^ 

Storage of eggs in egg cooler 

One of these methods recommends the use of 
an iceless egg cooler for storing eggs. Good 
results can be obtained with a simple cabinet, 
constructed more or less on the model of a 
domestic meat safe, with wire netting sides and 
bottom. The cooling is brought about by the 
spontaiieous evaporation of water from wetted 
hessian cloth suspended on all the four sides 
of the apparatus. These are kept continuously 
wet by keeping their upper ends dipping in. 
a tray of water placed on top of the cabinet. 
Fertile eggs stored in such a cooler during the 
hot months of May and June show no marked 
germ development for about ten days while 
similar ones kept oixtside at the same time 
become rejects within about four days, showing 
considerable blood in the embryo. The keep- 
ing quality of the infertile eggs also was markedly 
improved l^y storage in this apparatus under 
the above conditions. This cooler, however, 
was not effective during the humid, monsoon 
period. 

Defertilization of eggs 

A better and more satisfactory process is the 
defertilization of the fertile eggs, which is 
carried out by merely keeping the eggs immersed 
for 15 minutes in water maintained at 
This method, being very simple, can be employed 
by anyone with average skill at little expense. 
The treatment destroys fche fertility of the 
eggs, which is the cause of such rapid spoilage, 
without affecting their other qualities and renders 
them as good as infertile ones. The defertilized 
eggs are equal, if not slightly superior, to 
naturally infertile ones in their keeping quality. 
Since this method does not depend on the 
weather or other uncontrolled external factors 
for its success, as in the case of the cooler 
described above, it can be employed in all 
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seasons and at all places witii equal efiicieiiey. 
When employing this technique, better results 
could be ensured hr paying special attention 
to the following points : (a) eggs for defertiliza- 
tioii should be carefiiil.y selected for higii 
interior qaality and soundness of shell, by 
jjroper candling, and (b) the processing should 
be carried out as quickly as possible after they 
are laid in order to retain as much of the original 
quality as j)Ossible and obtain the maximum 
benefit from the treatment. If for any reason 
embryonic development has proceeded too far 
or quality has otherwise been seriously lowered, 
in any lot of eggs, it w^ould be best to reject 
tliein altogether as defertilization cannot remedy 
such defects and restore lost <piaiity. Defer- 
tilization of such eggs would morel}* be a waste 
of time, labour and expense. It would be most 
efficient and economic to arrange for the de* 
fertilization of the eggs to be carried out at 
the primary pointe of largescale assembly. 
This would enable the processing to be. done at 
the earliest practicable stage after their collec- 
tion and also ensure sufficient bulk for the most 
efficient utilization of the available materials 
and facilities. 

By eombiiung both the processes, viz. defer- 
tilization and subsecpient storage in the cooler, 
the quality of the market eggs could be main- 
tained at a higher level for a longer period than 
by either process alone. In eggs which ho.ve 
fco be transported over long distances during 
the hot weather, embryonic development and 
excessive shrinkage of contents constitute the. 
chief causes of loss in quality. The former 
could be entirely prevented by x>ropcr defertiliza- 
tion according to the process already descril)cd, 
and the latter can be greatly reduced b}* holding 
the eggs in lime water fur a day before despatch 
to the desired destination. The liim*. water 
treatment serves to vSeal the shell pores, through 
which evaporation of water takes place, thereby 
miiiimiziiig shrinkage. 

Long term preservation of egg quality 

The methods and processes desoribefl ulxn'c 
are only suitable for reducing (juality losses hi 
fresh eggs during the few days required for 
them to reach the consumer in the course of 
ordinary luarketing operations. When seasonal 
surpluses are held over for long periods, the 
niaiutenance of high quality becomes a very 
complicated problem requiring the adoption of 
measures for controlling losses in egg mcfit 
qimlity, reducing shrinkage, preventing the 


growtli of mmdds and ruts, avoiding the 
development of cold storage taste, etc. In 
tlie modern eommer(?ial cold storage ]>lants, 
where eggs are stored for lung periods, elaborate 
]>recautions are taken to overcome tlic difli- 
cuitii,‘S mentioned above by careful regulation 
of temjierature, liurnidity and ventilatiou, tlie 
employment of gases like earbomdi-oxide or 
ozone, by attending to the quality and cleanli- 
ness of eggs and packing materials, and otlier 
cognate factors. These ojierations, liowever, 
are not of immediate practical inqiortanee in 
this country ihie to the absence of big seasonal 
surt>luses of eggs which have to be held over in 
cold storage for >scveral months and put on the 
market later on. 

8till another method, generally employed in 
western countries to maintain the quality of 
market eggs for long periods, is oiling. In tliis 
process the eggs are just dipped and taken out 
of certain patented oils or other similar ]>re- 
servatives, like ' Oteg which have liecii 
specially prepared for tins purpose. This 
treatment, by coating the shell with a thin 
film of the oil, seals the shf?ll pores and thereby 
helps to minimize shrinkage and the attcnidant 
concurrent losses in internal qiialil/y. When 
the eggs are fertile! and tempera tiiros higii, as 
is prevalent in this country, not much benefit 
can l.>e tlerived from oil dipping unless tlu'V are 
stored at sufficiently low tein[>era turns, Jlow- 
ever, marked inqu-ovcmeiits could be obtained 
under the above conditions, even in the a]>sence 
of refrigeratcAl storage, if the eggs are defertilized 
before oil dipping. The drawbacks in adopting 
this procedure are the additional cost due to the 
oil and the prejmlice on the part of consumers 
in the free acceptance of these eggs due to the 
greasiiiess of the shell If these could be got 
over, the method is ■well worth adoption and 
would certainly contribute to a decided impro^’c- 
inent in market egg quality. 

MtsceUaneoiis factors hi marketing good 

quality eggs 

Large ioss(ns, amounting up to almut 50 per 
cent, are not. uncommon in some consigntueiiis 
of eggs sent o^'er long distallc^^s, due to breakage 
and its attendant causes. Broken eggs, lie- 
side»s being a total loss, cause further damage 
by. soiling the shells of undamaged ones. Bince 
the packing material is usually dirty and the 
temperature conducive to bacterial growth, 
putrefaction sets in. This proceeds to the 
cracked eggs and even to those with sound 



sliolLs. A liirge reduotiou in ])r(}akages and 
iiuirk(Ml iiuprovenieiit in egg cleanliness and 
quality {‘oidd he br ..night about by selecting 
a fairly rigid container and using a sufficient 
anj()un.t of clean, odourless, light and. resilient 
pa(‘kiiig luaterial between the layers of the 
eggs as well as on the bottom, sides and top of 
the package. More careful handliug of the. 
packages is also very essential to keep down 
].>reakages to the niininimn. The extra trouble 
and expense involved by the adoption of the 
above suggestions would be well worth incur- 
ring as they would be repaid several times over 
by the profits resulting from the savings in 
cracked, smashed, dirty and rotten eggs. 

The rate of movement of eggs from the farm 
to tlie market also needs considerable speeding 
Ti]). More frequent collection of eggs from the 
villages would ensure their quicker assembly 
and if they are tested and graded as well as 
processed and packed with the utmost expedi- 
tion, much unnecessary loss of quality could be 
avoided. It often happens that eggs in transit 


lie on station platforins, exposed to sun and 
rain for hours on end, sometimes even for a 
wliole flay or more, before being sent on to their 
destination. These delays should he eliminated 
a, ml egg packages must be recognized to cotitain 
highly porishahle material whicli need the 
(|ui(5kest possible transit IVicilities as well as 
more Gareful storage and handling en mute. 

Since eggs rapidly pick up odours and flavours 
from the vsiirroundings, and as there is m.) 
method of detecting this fault till they are 
]u:okeu out, tliey must not he stored near 
strong smelling articles like lisli, onions, kero- 
sene, etc.; . 

By recognizing that the egg is a valu9 
foodstuff whicli is highly perishable, ami needs 
special care and attention in all the stages of 
profkiction and marketing, and liy adopting 
one or more of the methods suggested above, 
a decided improvement in market egg quality 
could be brought about in a comparatively 
short time, even under the existing unfavour- 
able conditions. 


BEDBUGS A.RE ALSO POULTRY P.ESTS 

T TSUALLY (xmsidered only as a pest to man, the common bedbug and 
I I several other allied species are oftim troublesome to ])oultry. Only at 
night when a blood meal is required , the bugs search out their victims 
and at other times secrete tliemselvcs in cracks and crevices. Small, eioiiga 
white eggs are deposited in these hiding places, up to 200 eggs being laid by 
each female. The young bugs produced from these eggs a.re siixiila.r in appi'-ai'- 
aucc to the adults but are paler in colour, tludc only food like that of the adults 
being blood. They can live, however, for several months without a inea-l. The 
life-cycle from egg to adult may be completed within six weeks but is often amch 
more prolonged. One of the simplest and. most satisfactory control measures 
for infested chicken houses is to spray all cracks and crevices in woodwork and 
roosts with creosote oil or crude petroleum. If complete eradication is not 
effected by Ihis treatment, it should be repeated after about ten da.vs. — 
Depa rimmt of AgriciiU iire^ Canada, January 16, 1 946. 
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A mlmrstia nobHiif 
Baulhima va rwjata 
B. 2)urpurea 
Broimica coccinm 
B. arha 

(Jmsia warginaia 
O, javamca . 

( 7 , nodosa 
Ool villm ratennmi 
(hiaiacii m. officiuah 
Lagersiroamia / 05 - 
reginae 
h, ThorelU 
M Hhtia aurioulata 
Pomciami regui 
Peliophorum 
fermginmni 
PiiJiechhium saimn 
Baraca indica 
Bolaymm wnghtii 

Hpathodm mnipri^i uktia 
BtercuUa cohrata 


Burma 

India 

West Indies 

■■do. ' ■ ■ ■ 

■.-■'■do. .■■■■■■■■■.■■ 

Ceyioii 

Java 

Eastern Bengal and Malaya, 

Madagascar 

West Indies 

Bengal 

India 

Burma 

Madagascar 

l^Ialaya 

Brazil 

India 

Brazil 

Tropical Africa 
South India 


IVIarch 

March- April 
Eebruary-Marcli 
■do. . ■;.. , 

do. 

May- June, and October 
do. 
do. 

0 cto ber-No veiubcr 
March-Ainil 
April-May and July- 
September 
do. 

March 
April- June 
October 

March and September 
February-March 
All the year round ; 
particularly in October 
February-!March 
April-May 


Golden-yellow 
White, pink or mauve 
Scarlet- red 
do. 

.Rose-i>ink 

Terra-cotta red 

Rose-pink 

Bright-pink 

Scarlet-orange 

Bine 

Matn'c-purple 

White.mauve 

Purple-mauve 

Scarlet-orange 

Golden-yellow 

Pale-X)ink 

Scarlet-orange 

White, and Purple-blue 

Orange-red 


Marne of Tree 


Country of origin 


Time of dowering 


Colour of dowers 


1 . 

■ 2. 
ik 

4 . 

5. 

6. 

7 . 

8 . 
9 . 

10 . 

11 . 


12 . 

la. 

14 . 

15 , 


19 , 

20 . 


Table I 

Lid of ornamental flowering trees suited for moist localities 


10 . 

17 . 

18 . 
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Animals, particularly goats, are the cMef 
enemies of young trees . Some trees like 
Cassia fistula contain clxemicals in their sap, 
and that is why goats, cows and buffaloes will 
not touch the JeAvos of Ainaltas, which have a 
purgative action on their digestive organs. 
Hence Amalias is well-suited for j)lanting waste- 
land which cannot be protected from graising 
animals. 

Tropical trees and frost line 

Frost Lino may he described as an imaginary 
line which passes through districts below which 
frosts never occur. .Roughly this line extend >s 
Irom the sub-Himala}''an districts of the United 
Provinces to the eastern districts of the Punjab , 
From our x)oint of view the significance of this 
line lies in the fact that majority of the denizens 
of the equatorial and monsoon forests are 
unable to Nourish in areas above this line. 
Given sufficient protection in winter they may 


grow in the area above this line, but these trees 
are quite miable to reproduce them selves in areas 
where frost occurs. This explains why Oohnllea 
racewosa produces so .few' seeds even in the 
United Provinces. Out of trees we have listed 
as suitable for moist localities, there are 12 
trees which are natives of troxucal countries 
like Africa, Madagascar, Java, West Indies, 
Malaya and Burma. These trees cannot be 
satisfactorily grown in the Punjab, North-West 
Frontier Province, Kashmir and the Himalayan 
zone. Ill this matter the United Provinces of 
Agra a,nd Oudli, Bihar, Bengal, Madras and 
B(,>mbay provi.nces are more fortunate and the 
clioice of trees available for planting is larger 
as compared with the nortliern area above the 
frost line. In these areas only indigenous trees 
which are adapted to our climate are indicated, 
and it would be futile to grow Pink Cassia, 
Colvilicas and Giil Mohurs at Lahore and 
Peshawar. 



IXI^IAN Jb'ARMiNCJ 


Tablb II 

OraamcHlid jlowmng trees suited for dry locuJiiics 


Name of Tree 


Time of flowering 

Octol3ci* -November 

iMarch 

Aiml-May 

All the year rtnimi parti- 
cularly January to Marcli 
Maruh 


( Aiuntry of origin 


Amcitt liMriculifnrmia 
Buka fjondom 
Vmniafis'ttfht , 

Cord ta -^tbc.bifottf- 


AustniHa 

Imfia 

India 

hJouth imlia 


i ^och um do. 

ijoiiHifpium 

B/'lfthriwi fndmi India 

E* Bhicheii ^ India 

J tvm nmki w i mmacful kt j >raxii 

Mdia iizcdtvrach Punjab (India) 

Plmnma ulht South America 

Fongamia gkhrft India 

8pithode(t nihika Tropical Africa 

TpconidJa nminlaia North India 

Tkmpada pupulnca India 


Searlet-red 

I‘innamoji-red 

Violet-blue 

JAlac 

White 

Mauve 

Orange-crimson - 
Orange-yellow 
Yellow and Reddish - 
purple 


Fehvuary-March 

April 

Mnreh-Aprii 

April 

March- April, J uly-October 
May 

J'’ebruary-!Mareli 

Alarch-April 

All the year rotind ; parti- 
euiarly in October and 
November 


Table 111 

Lui of dromjhkresiskmt trees statable for (aid regious 

JSirk* A dcfuduous, spreading, fast-grnwing trcf\ 40 tu <>0 ft, high. Thrives in 
the Punjab, Bajputana ami South Persia. Moderately drought-i'csistant. 
Dhak or fkihis* A mediuni'Hizcd deoiduous tr(?e, gets covered in March with 
scarlet flow’crs. Extremely resistant to drought. 

Amulta,^, A medium-sized deciduous tree, 30 to 40 ft. high. Ckds covered with 
golden-yellow flowers in May. 

BerfArood 7Vec. A tail evergreen tret? ; oO to 00 ft. high; with long mwdle-like. 
leaves; native of Australia, grows well on tiry sandy soil. Thrives in the 
. Funjal). , ' 

tSdfak, A tall evergretm tree ; thrives in the l.hinjab ami Irmp 
Persian Lllar*, Bah’^Bakais. Deeidiious tree, 20 to 40 ft. high. Purple panicles 
ill Alarch. Flourishes in the Punjab. 

Mulberry, Taoi, Thrives in the Punjab, Hyria and »Suuth Persia. 
l>atc?-pHlin, Bhajoor* Fknirish<‘s in Western Punjah, Persia and inH|. 

^Mesquit Ilean. A tieciduous tree, medium sized, gra<,?eful feathery foliage. 

Of Ciuick growth, extremely <lrought-resistant, a native of Mexico. 

Bilu, Mustard Tree of Scripture. A small evergreen tree with small o^'ai-iieshy 
leaves. Extremely drought-reHistant, flourishes in Western Punjab and 
Persia. 

Table IV 

List of salt-resistant tree^ 

Dhukt Extremely sali-rcsisiaiit, in fact, the only iryc which grows 

sucoessfully on ealine, umr and kaltir soil. 

Atahua. Moderately sult-rcvsistant, can grow on slightly saline soil. Yields 
good limber and edible fruit which can be h^rmented into lirpior, 
^loderately s^dt-resistant. Grows even in Inicp 
Nr.m, Bloderately salt-vesistant. 

Date-palm, Khnjmr. iriourishes in brackish st)iL 
A HI k . Flourishes in slightly saline soil. 

Guava. Can easily grow in’mild imt\ 

Fanidi. Thrives in arid saline soil. 


Buteafromhm 

Cassia Jkiuhi 

Cas mriim tgu mitjol ia 


B ti CM lypi us c Hri udvrtt 
At did azcdunick 

Alarm indica 
Plimaw dacfifUJw 
Prosopk J idi flora 

Balvadom persku 


Bitkafroiidom 

Bama lati folia 

Buanthjjdm cd nodont 
Amdirachta indka 
Pfimnido dmfylifera 
Ph^UmUms emblka 
Psidimn gam'd 
Tamariis articulata 


Table ¥ 

List of trees for sivmij)s and marshy ureas 

lias a high rate of transpiration and is useful for draining marshy areas, 
Willow. Ideal tree for water-side planting, 
do. 

Barash* (Jan skirid w^atorloggiiig. 

Ktlm Ita broad iea^■69 have a high rate of transpiration. 


Mucalypliis yosfraia 
Saliis kimsp&rMa 
N. bahyhnka 
TiimaH,v gp. 
Plantains 




fit;] 


;V;:y}ycacia;auru:^^^^^ 

'<rAv¥«!lop^ym fcri^JnSu 
vsV^th^w nliolicosss:;? 


! Jiaav:/ frosts c^ci^ 
^•| above this Unff 
3 I 


frost ean ^ 
ocear above this line 


IfR^OSTY H0%T M *'^'5 
/ SauJ^io vor^gettt f 

f Double fbwarlf^ peoch 
Ef^^thrlna indtca 

»-'* Jocorondo mimo4a.af{>l],<^ \ 

5chiflus tareb{nthif£^^^<|ddr^^^^ 


E S E R T » 
„ -xvv . /. lOi 

. Buteo f rondoso j 


fiMAPOriKJDIA 
r snowiKa 

FLOWERING TREES &REG1GKS 

SUITABLE FORmHK.0RPWTiH 




LCochlospermum ^ossy pium 
.Craj^auvd' retigiosa , '^L'-V 
*■'■• ,' ;Teoomelfc»undutota,‘: ■' 


,*|;y*-AtTmar5tia nobilis |s®*2' 

y»Brownoa coccinoajifj^g 


Cossia' javonico %%%%l%tl^ 

«aaa« «»''•«« V*9»n{»D4 #««<)««▼ 


M^ ^t^ t V r r^ Cplvlfiea Vb'cemdsaV; 
K^^^.'GillrcVdid ’ • ; yi^.Cv, 

fe%^^5^Pithadqbiutn ; somanV;^^ 
indiwf :'v 
^^^^’Soianum 
^^sSpqthpdoa campbnuiara 

*/*»> ■/ ' * \ -i* 


■s,af5Hrf*s, 


FL4TIJ M 




XlAJlDHAWA : TEISEi^ AND TlIEUl IIADITAT 


Tablk TI 
NeGlof-yiMmg trees 

BmiM nia iwrpurm 
Bottle brush lciallkkm.(m Um 
Horse Ohestiiiit {Aemulu,<ii ind. 
Jmian {Eifyenia jn-mbolfina) 
(Bduhwui vdricfjafti] 
N ee m ( ^4 za dirachta h id ml) ‘ 

Shdeshu'iii (Dttlberyifi sissoo) 

Soapmit (Bapimlus) 

Tun (Oedrela tuna) 

Bdrna {Gnikieva reliyiosH) 

Table VII 
Fodder trees 

Toot (Morus alba) 

Kackmr {Banhinia varwjalii) 
Pmpal {Ficm religiom) 

Uizadmchk indka) 
Babul {Acacia a mUca) 

Ilaldu {Adina cordifoliu) 


OLIVE TREES 


ilEliltj »M'e ul.KMit 3(.)(J Vfirict'ios uf 
oil are ohtMiucid ; iJit* oil content 
Upon Soil and (‘limatic couditioiis, 


live tri'c.s from wiiich olive, s and olive 
pends not only upon the variety but 
^l<cience News Letter^ April 20. 1940 


DEVELOPMENT OF FISHERIES IN THE PUNJAB 

I. CONSIRVATION 

liAMiD Khan, LL;B,(Funja}>), PHl)*{UautalO, F.A.S(^, F.N.L 

of Fis/urkfi, Punjab 


P HK .Fiinjub, with, ils large rivers and 
their tributaries, a network of eauals, 
a* Tiiimher of tanks and ponds, lias a fairly 
large fresh water area with vast resources 
for the developnieiit of fresh water fisheries. 
The rivers, namely the Indus, the Jheluni, this 
(jhenab, the Ravi, the Stitlej, the Beas and the 
Jumna and their tributaries, despite the short- 
age of water supply in most of them during 
winter and summer due to the demand of irriga- 
tion, are capable of yielding fresh water fisheries 
of considerable value. The fisheries of ail the 
rivers, streams and canals are public and 
State-owned and are, therefore, amenable to 
control and capable of development. 

As early as 1871, Dr Dayl, in his report on 
Fkh and Fisheries of the Fresf maters of India 
and Barmah quoted the reports received from 
District • Officials in the Punjab regarding the 
wasteful destruction of the fish, especially of 
young fish by means of purse nets of small 
mesh. It was, however, in 1911 that the 
Punjab Govenimeut, realiziug the diminution 
of the fish supply of the ]>roviuce, appointed 
Mr Dunsford on special duty to enquire into 
the causes of diminution. As a result of the 
enquiry, Mr Dunsford^, attributed the diminu- 
tion to three principal causes of destruction, 
namely : 

1, The obstruction of the passage of migra- 
tory fish to their natural spawming grounds, 

2. The wholesale destruction of fish, large 
and small, caused by canal closures, 

3. Excessive poaching, especially in hill and 
submontane rivers involving indiscriminate 
slaughter of breeding fish and fry. 

Remedies suggested by Mr Dunsford were 
as under : 

L The coiivSfcructiuu of suitable fish passes 
at all the headworks of the canals for the passage 
of fish to their natural spawning grounds. 

2. The construction of reservoirs in or 
adjoining canals to save large and small fish 

^ Bay, F, (1873). Mporl on iM Fish and Fiskerm of 
Freak Watera of India mid Barmah, Simla. 

Si DuBsford, H.S. (1911). Reporl ou the Fiak and 
Fkkmes of the Punjab, Punjab GoYernment Frees, 
Lahore, 


from wholesale destruction during canal (dovsures. 

3. The prohibition of the use of 'fixed 
engine ', which according to Indian Fisheries 
Act, 1897, means ' any net, cage, trap, or other 
contrivance for taking fish, fixed in the soil or 
made stationary in any other way h 

4. The licensing of nets, and confining their 
Uvse to those castes which are, and have been 
for ages, professional fishermen ; in other words, 
the establishment of licensed fisheries, 

5. The imposition of a close season. 

fi. The adoption of methods by which 
j)rodiiction may be increased,, by protecting the 
nvii of breeding fish, and by safogiiarding the 
young and helpless fry from tlic many dangers 
which threaten them. 

Boon after the enquiry, the Fisheries Depart- 
ment came into existence in 1912 as a temporary 
measure, and was made permanent in 1916. 
From its very inception, therefore, the Depart- 
ment started its activities with the main objects 
of, Jirsilf/^ conservation, semndlfR the develop- 
ment of the fisheries of the province by culture 
and pru})agatioii, and fldrdh/ marketijig or 
exploitation. 


The conservation measures adopted in the 
Punjab are : 

1. Conservation by legislation, 

2. The creation of sanctuaries to protect 
the breeding grounds of the fish. 

3. The constructhni of fish ladders or fi.sli 
passes at the canal head-works to facilitate the 
movements of fish to their natural spawuiiug 
grounds. 

4. The desfeructiuu of fish enemies. 

Legislation : The Punjab, of all the provinces 

of India, k probably the only province that 
possesses almost a complete set of rules and 
regulations for the conservation of fisheries. 
There are two acts in force in the province, 
namely : 

(i) The Itxdian F'isheries Act, 1897, Act IV 
of 1897, and 

(ii) The Punjab Fisheries Act, 1914, Act II 
of 1914, as amended by Act iV of 1923 and 
Act II of 1941. 


Conservation 
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HAMIB khan: BEVKLOPMKNT of FISHERTE?} in the PUNJAB 


Buies liave been notified under ])o1b tbe 
Acts. ■ 

The Indian EiHiieries AcC prohibits the use of 
poisons and dynamite in rivers with ialeiit to 
catch or destroy any of tlie fish tha-t may be 
therein under the penalty of imprisonment for 
a term which may extend to two months^ or 
with fine which may extend to two hundred 
rupees. The Act gives powers to Provincial 
Ooverniuents to make such rules as might 
seem necessary for protection of fish in waters 
under their jurisdiction by prohibiting and 
regulating 

(a) the erection and use of ^ iixed engines \ 

(b) the construction of weirs, 

(c) the dimensions and kind of the nets to 
be used and the mode of using them, and 

(d) prohibition of all fishing in any specified 
water for a period not exceeding two years ; in 
other words the creation of sanctuaries for the fish. 

The Punjab fisheries Act, 1914 and the 
rules notified thereunder 

(i) prohibit fishing excex3t under a iicence, 
and regulate the granting of such licences, the 
fees payable therefor and the conditions to be 
inserted therein, 

(ii) prescribe seasons in which the killing of 
any fish of any prescribed species shall be 
prohibited, 

(iii) prescribe a minimum size or weight 
below which no fish of any xuesoribed species 
shall be killed, 

(iv) authorize any person empowered by 
Provincial Government to arrest without 
warrant any person committing in his view a 
lu'each of any rule made under the Act, 

(v) empower Fishery Officers to compound 
a fishery offence }»y accepting a sum by way of 
compensation not exceeding rupees ten for 
each offence, and 

(vi) prescribe punishment for the offences 
under the Act and under the Rules, which may 
extend to a fine of one hundred rupees. 

There is a separate agency in the Punjab, 
consisting of the Warden, Deputy Wardens and 
Assistant Warden of Fisheries, to enforce the 
provisions of both the Acts and the Rules 
notified thereunder. 

The Indian Fisheries Act and the Punjab 
Fisheries Acts and the rules notified thereunder 
have undoubtedly checked to a large extent 
the appalling diminution of the fish supply of 
the province by preventing the wholesale 
destruction of the fish, young and adult, in 
and out of season. Before the Fisheries Regula- 
tions came into force, there were innumerable 


metliod»s of capturing fish, and most of these 
appeared to have been devised for the express 
purpose of allowing nothing, however small, 
to escape. Some of the most harmful methods 
which have been instrumental in diminishing 
the supply of fish of the province are: 

^ (i) Poisoning, by using of such poisons as 
lime, juice of cactus, etc., 

(ii) dynamiting, 

(iii) the use of fixed engines, 

(iv) the diversion of water for killing fish, 

(v) erection of dams, weirs and traps for 
killing fish, and 

(vi) continuous netting with small meshed nets. 

With the introduction of legislation fishing 

has been brought under control, and it is 
permitted only under a licence with nets which 
have a mesh of 3 in. (= 1| in, wail length 
from knot to knot making a perimeter of 6 in. 
all round) in the plains aiid 2|- in, mesh or 

5 in. perimeter all round in the hills so as to 
allow the young fish, to escape. The use of 
‘ fixed engines V is prohibited, excepting the use 
of those which were sanctioned before the 
settlements x^receding the year 1904, but under 
a licence and witli the condition that the 
interstices of the wickerwork or the mesh of 
the nets used in the fixed engines are of regulated 
size so as to allow the young fish to escape. 
Poisoning and dynamiting is totally prohibited 
and the erection of dams and weirs is regula.ted 
under the Indian Fisheries Act, 1897. For the 
conservation of fisheries, licensing of fisheries 
is a wise step in right direction, 

Sunct/naries : Creation of sanctuaries is 
another important measure of couBervatioii of 
our fisheries. Under the provisions of Section 

6 of the Indian Fisheries Act, 1897, 24 
sanctuaries have been created and notified in 
the various districts of the Punjab where 
fishing of all kinds is strictly prohibited. Most 
of these sanctuaries exist in the spawning 
grounds of important species of fish and also 
in such stretches of waters where owing to 
religious scruples the killing of fish is prohibited* 
Some of tlie best spa wiring grounds of mahm 
in Kangra and of other carps in the plains are 
thus legally protected. 

In addition to sanctuaries, fishing near canal 
headworks within a divstance of I to | mile up 
and downstream is restricted to rod and line 
only, thus affording protection to the fish 
that congregate near the headworks from whole- 
sale destruction by netting. 

Fish ladders : With the development of irri- 
gation projects in the Punjab, dams and weirs 


MmAummum 
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have beeu constmeted in the form id' masonry 
works at the iieadworks of the cauuls for ilie 
|>ur])ose of deJiectiiig the water into the canak. 
ddK*se weirs run across the entire wad th of the 
river ami thus obstruct both the up and the 
flown ward passage of the fish. In order to 
eiiabie the fish to ascend the headwaters of 
the !i\’^ei\s and thus reach their spawning grounds 
for ]>i*opa.gation or to allow their migratory 
habits in search of food, fish passes or fish 
ladders have ]>een constructed in the weirs. 
The underlying principle in the cojistructioii 
of fish pusses is the retardation of the current 
velocity of a waterfall so as to enable fish to 
surmount it. The under-Bluices or the open- 
ings of the weir carry such a rush of water 
through them that no Indian fisli can ascend 
the river wlien they are open. 

Of all the provinces in India, to the Punjab 
belongs the credit of providing fish passing on 
almost all the head works of tlie canals for the. 
passage of the migratory iish to their natuj'ui 
spawning ground or fresh feediiig ai'eas. There 
arc H weirs in the Punjab and 12 of them 
have gut fish ladders, (jonstructed at a cost of 
over hi lacs of rupees. It is, liowever, a matter 
of regret that most of the hsh laiiders have so 
far proved inelfective, as majority of them 
are not fish ladders but mere iisli tra])s for 
catching fish. The main defects are : (i> most 
of them are too steep or too narrow, (ii) the 
upstream inlets are generally too .severe to allow 
the smaller species of the migratory fish to 
ascend, (hi) the downstream openings in most 
eases are too small and too inconspicuous to 
be perceived by the ascending fish, (iv) there is 
hardly any pool at the entrance of the ladders 
where fish could collect before ascending, and 
(v) the w^ater supply in most of the ladders is 
not available during the periods when the 
fish migrate. 

Desimction of wrmim : Some of the principal 
fish enemies in the Punjab are ; 

(i) Crocodiles, 'riiese are of two varieties, 
the bIunt»nosod muggaf and pointed-nosetl 
gamd or gafiaL The latter is said to be more 


destructivo to fisli than the former. 

(ii) Otters. Tliese are n‘porttMi to liave iloue 
consideralde damage to fisheries, especially 
the trotit nurseries. They are wasteful feeders 
and kill the fish for the ])Iaasure of killing and 
not for consumption alone. 

(iii) Fuh-eativg Birth, nantely : 

(a) ConuorautB. They do enormous damage 
to a fishery. They prey in company. Twenty 
to thirty birds get down on a stream, swum in 
a row and by flapping their wings make a noise 
to drive the fish to shallow w%ater where they 
vset upon them and devour them in large number. 
A cormorant is said to eat fish almost double 
the weight of its body. 

(b) PTsh-eagle, It is one of the most <langer- 
ous enemies of the fish. It can easily carry a 
two- three pounder in its claws, while a heavier 
fish is consumed on the bank of the river. At 
one of our fish farms, fish eagle invariably 
carried one or two fish every day. 

(iv) Predaceous fish. Home of tlie predaceous 
fish, namely mnllee [Walhigiinia aftu) and 
gooncii (BagartHH hmjarins) are rightly termed 
i’resh-w’'ater sharks as they do ineonc<4val)Ie 
damage to the fisheries and devour even big** 
sized fish witliout any hesitation. The presence 
of predaceous fish in a pond, where carp have, 
been stocked, is as dangerous as that of cat 
in the [hui of hens. 

(v) Priig. It is a great spawn and fry eater. 
It has been vseeti devouring carp fry of one 
inch in length in large number. 

The destruction of fish enemies Bhoiild be 
the foremost duty of a fishery owmer and of 
fishery officials, as otherwise the result of 
stocking of ponds and tanks would very often 
be disappointing. The Department of Fisheries 
in the Punjab, therefore, offers the foliowdng 
rewards for the destniction of the fish vermins : 
Crocodile over 8 ft. in length Rs. 3 per animal 
Crocodile, 8 ft. or less than 8 ft. in length. Be. 1 
per animal 

Crocodile eggs. One anna per egg 
Otter. Its, 2 j>er animal 

Cormorants and fish eagle. Four annas per bird 



A PALM SUITABLE FOR CULTIVATION IN INDIA 
BACTRIS UTILIS BENTH. et HOOK. F. 

A. 0. JOSHT 

Prqfef^m' of Botany, Government Coll eye, Lahore 


I NCREASED food production is the first 
item in one and all plans aiming at the 
future development of this country. That 
alone can give the nation a higher level of 
health and of working efficiency. It has been 
estimated that our minimum requirements in 
this direction, in order to be able to feed a 
population of 400 million, are 10 per cent 
increase in the production of cereals, 20 per 
cent increase in the production of pulses, 250 
per cent increase in the production of fats and 
oils, 50 per cent increase in the production of 
fruits and 100 per cent increase in the production 
of vegetables, bcvsides 300 per cent increase in 
the production of milk, fish, Hesh. and eggs^ 
This goal can be reached only by a very deter- 
mined march towards it simultaneously from 
several different directions. What requires to 
be done in this connection is already well known 
and need not be repeated here. The botanist 
believes that a good deal can be accomplished by 
in tr(^duoiiig suitable plants from foreign countries, 
whicli can be grown without interfering with 
our present crops. This will be helpful not only 
in increasing the quantity and variety of food 
produccid in this land, but can also coiitrilnite 
to the recovery of soine of our waste lands. 

Tropical and sub-tropical America has 
already given us many of our common food 
]>lants, but there are still several others that 
can be introduced into India from that conti- 
nent. Among such, the palm Baetris tUilis 
Bcnth. et Hook. f. (Syn. GuiUelma utilis Oerst.), 
known in Costa Rica by the name of pejibaye, 
whicli lias been characteriised as the tropical 
American counterpart of the oriental date 
palm, appears to deserve our immediate atten- 
tion. 

A strong plea for the wider cultivation of 
this palm in tropical countries was made by 
Popenoe and Jimenez^ more than 20 years 
ago. They wrote, ‘ The relatively small propor- 
tion of water contained in the fruit ; the large 

^ Afzal Hussain, M. (1946). TJie Food ProUeni of India, 
PreHdeniinl Address^ Indian BcL Oowj, 

^ Popenoe, W- and Jimenez, 0. (1921). The VejilHiye, 
a Neglected Food-^lant of Tropical America, Hered,, 
12, 154466 


amount of carbohydrates (mainly starch) ; 
the considerable quantity of fat ; and the small 
size of the seed ixmipared to the bulk of the 
edible portion, combine to place the pefibaye 
among tlie most noteworthy of the tropical 
fruits. And it is not only a fruit of high food 
value, but it is delicious as well. We believe 
that it is destined to become a food plant of 
great , importance in many tropical countries 
. . . We wish to urge upon horticul- 

turists in tropical regions, where this palm 
is not yet cultivated, the desiraliility of its 
introduction aiul establishment as a common 
dooryard tree with a view, later, to tlie exten- 
sion of its culture, so as to place tlie pejihaye 
upon the substantial basis of a jirofitable 
commercial fruit, a position which we coniidently 
predict it will achieve if the necessary initiative 
is supplied to effect its preliminary planting 
and study Unfortunately this has hitherto 
received no attention in our country, but now 
that the fo|)d problem is very much in our 
minds, we may consider again what has been 
previously stated by tlu^ aliove authoTs. 


Description 


BaeJeris utilifi is a tall slender palm, up to 
60 ft. high. It is toppeti by a crown of large, 
very graciiful, pinnate leaves, 8 to 12 ft. long. 
The stem, which is about six inches in diameter, 
is marked into rings due to alternation of 
transverse bands of smooth surface with zones 
covered with stiff, votj sharp black spines 
about two inches long. The rachis of the 
leaves is also armed with scattered spines. The 
racemes are 18 to 24 in. long, stout and are borne 
on the trunk either immediately below or among 
the lower leaves. The male and female ffowers 
are both found in the same racemes. The 
fruits mature in 4 to 5 months after flowering. 
The ripe fruits are 1 to 2 in. long, light yellow to 
orange or reddish orange or rarely brownish in 
colour, ovoid, top-shaj)ed or conical, and 
covered at the base by the green, leathery, 
3-toothed, persistent calyx. They possess a 
thin skin, a dry, mealy, yet Arm flesh, and a 
single, black, conical seed, about | im long. 



IJTOIAN FARMING 


There, is also a seedless varietiv of the pejilxiije, 
named iu Costa Rioa as pejibaye mncho. This 
i.s a fine large frnit entirely devoid of seed. 

Distribution and local names 

Bactrin ulilis has been cultivated in Costa 
Rica from a very early period. It is also grown 

... 1 /» /'i 'a -i * 

_ •) Venezuela and 

It has been cultivated for such a 


in the lowlands of Colombia. 

Ecuador. ~ - 

long tune that) its exact original iiome like that 
of many other cultivated plants is difficult to 
guess. Some of its local names are as follows : 
Costa Rica^—Pejibaye ; ^madoT-^Ghontadum 
or Chontamni ; GolQmhh-~GaGhipaefi, CacJiipaes 
or Caehipay ; Yeiie^;iiela — Pirijao. 

Propagation 

Propagation is affeoted most commonly by 
seeds. These, if grown under suitalde condi- 
tions, germinate in about two months and the 
plants begin to bear fruit at the age of 6 to 8 
years. In plantations, the palms need to be vspac-ed 
20 ft. apart. Two to four suckers are usiiailv 
allowed to develop around the base of each 
This gives rise to clumps of 3 to 5 stems. 

Tlie second method of 
suckers 


propaga- 
te ot the seedless varieties, Which 
t)est. The most suitable time for 
, , ^ ^ suckers is whin these are 

4 to 6 ft. lagh. At this time they are about 
tin 66 inches thick at the }>ase and liave ahead v 
formed roots. They can be easily sfiparated 
from the parent palm and established in- 
dependently. The necessary precautions are 
that the leaves should be heavily cut back 
and the plants should be shaded and given 
plenty of water until the new roots are fonn^^d 




Pio. L The pejibaye palm (Bactris IJtilis) 






Mays 1946] 


JOSHI : A PALM SUITABLE POR CULTIVATION IN INBIA 


The marketing oi fejihaye is a comparatively 
simple alTair. If properly packed, they easily 
keep for 10 to 14 days without any appreciable 
change either in appearance or llavour. It is 
also possible to dry the boiled fruit. It can 
then be kept for an indefinite period. Fruits 
stored like this for six months have been found 
to be as good as the fresh ones. 

Composition 

The ripe uncooked fruits contain 26*9 per 
cent of starch, 4*0 per cent of sugar ajid 5*8 
per cent of fat. Their calorific value is the 
highest among the tropical fruits of economic 
value. 


The fruits are generally eaten after boilitig 
in salted water for about three hours and 
removing the skin. The small seed separates 
readily from the flesh and gives no inconve- 
nience, The fruit closely resembles chestnut in 
texture and flavour, and has a very agreeable 
taste. Dried, it can be made into flour. The 
white kernel of the seed is also edible. It is 


rich in oil and has the flavour of coconut. The 
terminal bud can be eaten as a vegetable. The 
%aod is dark brown, verj’^ hard and takes a fine 
polish. It is used for making walking sticks. 

Suitable areas for cultivation itt India 

It can be inferred from its present distribu- 
tion that Bacteris utilis is adapted to moist 
tropical regions with an annual rainfall of 
100 in. or less. It can grow from sea-level 
up to about 4,000 ft. South India, 

Bengal and Assam appear to be the ]>rovinces 
where it could be cultivated to great advantage. 
It would be best to introduce this palm as a 
courtyard tree. Five or six palms grown around 
each hut in the village, and even in the com 
pounds of the houses in towns and cities, at 
practically no cost, would annually yield about 
10 md. of veiy wholesome and palatable 
food. And this would be available for approxi- 
mately six months. There appears to be no 
doubt that if this palm could be successfully 
established in our country, it can materially 
add to our food resources without displacing 
any other crop. It would just give us extra 
food, from where we get at present nothin 


Uses 


DRYING FRUIT BY SEARCHLIGHT 

A n attempt is being made in Australia's Murray Yalley— ricli irrigation 
country — to dry vine fruits by searchlight, because dehydration plants 
cannot cope with the crop. '\Veath<‘r conditions have drastically 
restricted the usual sun-drying operations. 

A complete army mobile searchlight unit was rushed from »Seymour military 
depot, Victoria, to Eedclifl's, following a request from the Federal Minister for 
Agriculture, Mr Scully, to the Minister for the Army, Mr Forde, Tlie experiment 
with searchlight drying is being oondiioted by officers of the Council for 
Scientific and Industrial Research, in cooperation with growers. 

The estimated total Australian harvest of grapes has already been reduced 
to 70,000 tons by weather conditions. A normal harvest amounts to 105,000 
tons, 90 per cent of which comes from the Murray Valley. Of the 70,000 tons, 
51,000 tons was earmarked for Britain, but only 40 per cent could l)e sun-dried.— 
Ansimlian Acrrimltural Release No. AGN /ISO. 


^ .BLOOD MEAL 

T, W. Mrm^N, M.Bc,/DXM. 

Mead of the Depart?nent of Anmal Hmhuwlnf md Dairywff, AgricMlfufal fnstifuk, Allahabad 


M en, poultry and swine are omnivort)US 
animals. Many of India's millions 
habitually have a «liet approaching fch(i 
vegetarian, but even the most ortliochix iliutiu 
admits the necessity of milk or milk prodiiei.s 
in the diet if one is to maintain his liealth and 
strength through an otherwise s^egetarian diet. 

Animal products in diets 

The main necessity for animal products in 
this diet is the need for supplying essential 
amino-acids which are not found in the plant 
proteins. The cow, horse, goat, sheep, rabbit 
and elephant require animal protein in their 
extreme youth only. After a few months they 
are weaned from their mother^a milk and from 
that tiine onwards subsist on a completely 
vegetarian diet. Borne animal husbandmen in 
India try to raise their poultry and swune on a diet 
that does not provide sidlicienfe animal products. 
If a few hens are kept and are allowed free range 
they can usually find enough ’worms and insticts 
to balance their diet; if, on the other hand, 
large numbers of fowls are kept in confine- 
ment, adequate provision must be made for 
a supplementary protein concentrate of animal 
origin. Many substances have been used 
successfully and poultry-keepers throughout 
the world recogniige the value of milk products, 
fish meal, meat meal, tankage and ])Iood meal 
in the diet of fowls/ In India many house- 
holders buy offal from the butcher ami after 
cooking it chop rt up and feed it to their poultry. 
The main drawbacks in the use of this product 
are that it is often difficult to secure sufficient 
of the material, that it is sometimes difficult 
abu to get the material in a fresh state, that 
considerable effort is necessary to prepare it 
for the fowls and that the material is of poor 
keeping quality- One reason why so little 
animal protein is used in the diet of men and 
omnivorous animals in India is because this is 
usually the most expensive item of the diet. 
Another drawback is that these animal products 
are the most difficult of all foods to keep fresh 
and palatable. 

Here at the Agricultural Institute we formerly 
used skimmed milk, whey, buttermilk and offal 
for our poultry. Upon starting our piggery and 

M0,„ - ■ . 


enlarging oiir poultry enterpiise, we were soon 
faced with a shortage of animal ])roducts for 
leeding ; therefoiv, we ex]>Iured the possibilities 
of other sourct^s. The most promisiiig source 
seemed to be blood meal. This pnnluct has 
havi very limited use for the purpose for which 
we re.quired it but has l>een used primarily as 
a fertilisser, especially for sugarcane and similar 
crops needing the addition of considerable 
nitrogen to the soil for maintauung soil fertility. 
The blood meal as available in Indian markets 
is entirely unsuitable for feeding purposes, 
because it is usually pre])ared near the city 
boneyard and is imdouhtediy adulterated with 
earth containing bacteria, many of which 
would be pathogenic for livestock. Since much 
of this comineA‘cia.l blood meal luas remained 
moist for a loiig time and has iindergone 
putrefaction, it is less palatable ami of a lower 
nutritional value thaii it would l)e if it had been 
dried thorouglily while frcvsh. It wa.s soon 
evident to us that in order t.o assure ourselves 
of a satisfactory product we nuist ]nepare it 
ourselves, : 

Method of preparation 

After some experimentation we developed 
a simple, effective method of preparation. All ‘ 
the equipment needed can be secured or pre-_ 
pared easily in the bay,aar of an average Indian 
city. We use a large iron kettle {kamhi) over 
an open fire fur heating the blood. A press 
similar to that used for making cider expresses 
the extra moisture from the cooked blood. This 
press can be made from the nut and screw as 
commonly (un ployed in ei>mmereiai mmai 
machines. The only other items of equip- 
ment required ate containers for the blood and 
a flat, dry, sunny surface. We bring the blood 
from the slaughter-house in a bull-drawn night- 
soil cart and the prepared product is dried on 
a cement roof. 

In many of the slaughter-houses in Indian 
cities the blood is completely wasted ; in others 
it is collected and prepared for fertilisser. We 
contract for all the fresh blood daily for a period 
of ten months of the year. Our men fill 
the cart with the fresh clotted blood accumula- 
ting in the gutter as the animals are being 
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slaughtered. Upon their return to our farm 
they heat to boiling about three gallons of water 
in the iron kettle and pour in ten gallons of 
the blood. It takes about a half-an-hour ' of 
heating with contimxous stirring with a spade 
to cook the blood completely; the stirring is 
very necessary to prevent scorching and 
resultant lowered palatability. As soon as the 
blood becomes firm and similar in consistency 
and appearance to chunks of cooked liver it 
is removed to the press. Several pounds of 
water are squeezed out of it and thrown into 
the irrigation ditch. The resulting cake of 
blood is kept in covered tins overnight, 
(Animals are slaughtered late in the evenings, 
so that it is impossible to have the product 
ready for drying until late at night.) The longer 
the moist cakes stand the greater is the loss of 
protein. One can smell ammonia as it eva- 
porates from the decomposing mass. Maggots 
also develop within a few hours. Thus it is 
essential that the cake be broken up into small 
particles and spread as thinly as possible over a 
hard surface exposed to the strong rays of the 
sun immediately. During the days when the 
sun^s lieat is intense the blood becomes dry 
and hard within one day. At other times two 
or three days of drying may be necessary; 
in this case it is a good practice to remove the 
blood in the late afternoon to prevent its 
becoming moist from dew. When the blood 
is completely dry it becomes black and brittle, 
in many ways resembling charcoal. It can 
then be broken up on a sil or crushed under 
a heavy iron or stone hammer. We prefer to 
grind our meal in a hammer mill. During 
moist weather, especially, a strong odour as 
of burnt feathers comes from the hammer mill ; 
but if the product has been properly prepared 
it is quite odourless. The black blood meal 
will keep for months in a dry place ; if it is 
allowed to become wet, maggots develop in 
it and the protein begins to disintegrate and 
give off ammonia. 

The British method 

During the present war the British have 
used a good deal of blood in feeding their 
poultry and it has been recommended in 
Britain that blood be cooked in a bag within a 
container of boiling water ; this cooked blood 
is then fed moist to their poultry. We prefer 
to use our blood as meal in a dry state. This 
meal is mixed with grain and grain products to 
form a poultry mash or for feed for other live- 
stock. The resulting feed may be moistened 
or fed dry ; but in no case may more be mois- 
tened than will be consumed within a few 


iniimtes, since it deteriorates rapidly when 
moist. We moisten it only when we have 
whey or buttermilk to be fed to the poultry. 

Suggestion for feeding 

Blood meal contains the greatest amount of 
protein of any feed stuff. The figure usually 
given is approximately 82 per cent protein. 
Analysis of some of our meal shows approxi- 
mately 90 per cent protein. Meat scrap 
contains about 55 per cent protein and few of 
the oil cakes contain more than 35 or 40 per 
cent protein. Thus it is evident that blood 
meal is a very concentrated feed. Tbe follow- 
ing (Table 1) is a suggestion for feeding poultry 
when blood meal is to be the only source of 
animal protein in the diet: 


Table I 

Suggestion for feeding poultry when blood meal 
is the only source of animal protein 


Mash feed 


Scratch feed 

Maize (ground) 

30 lb. 

Whole barley 

30 lb. 

Wheat brail 

20 


Jo-war 

26 „ 

Ground barley 

10 

Sf 

Wliole wheat 

26 „ 

Liiiseed oil cake 

6 

ti ^ 



Blood meal 

12 

>J 

Total 

82 lb. 

Mineral mixture 

4 

}> 



Total 

82 lb. 




These two feeds can be mixed together in equal 
quantities and fed in a trough or the mash may 
be fed in a hopper and the scratch feed scattered 
in litter or on clean ground. We prefer to feed 
both mixed together in a special trough. We 
find that this mixture maintains the growth 
and development of our poultry and keeps up 
the egg yield. For temporarily increasing the 
protein content of the feed we mix less of the 
scratch mixture with the mash mixture ; this 
is done in the case of young chicks. The mash 
mixture contains 23*5 per cent protein and a 
mixture of the two feeds in equal amounts 
contains 1T*7 per cent protein. 

Yery little scientific information is available 
on the value of blood meal as feed and it is a 
popular belief among feeders, in America that 
it is of fairly low biological value as compared 
with the other sources of animal protein. Tests, 
however, have shown that the digestibility of 
blood is very high and there is little evidence 
to support this prejudice. We feel that if the 
blood which is now wasted throughout lixdia 
could be made into blood meal of a quality 
suitable for feeding livestock, India’s wealth 
would be increased and millions of her protein- 
starved animals could be more adequately fed. 
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SOIL CONSERVATION RESEARGH IN THE BOMBAY 

' PROVINCE / : 

J. K. Basit, M.Mc.(C'a.l.), r]i.D.{LoiuL), F.X.T. 

Soil Phffskht to GooenuHOHt^ ShrUofur 

and 

"■-,/: SKEMNWARj,B.Sa^ 

Su'pen'imr, Strip Croppmg Sehem.e, Sholopur 


S OIL orosion is an age-old and a 

iiatioruil calamity of great umgnitude> 
The cuiniilativii ellects of this pheno- 
menon culminate in famines and permanent 
damage to land, which have aw’'akeued in recent 
years the people all the world over. The urgent 
need to evolve sound conservtition |)ractices, 
suitable to different regions of the country to 
stop further wastage of soil and tlms stabiiii?:e. 
the national resources of the cofiatrv is (piite 
evident. 

Research in soil conservathn techniques 

Besearcli in soil conservation fcecdiniques luts 
recently been iindertakam in various parts of 
the world to evaluate and iiu)dif)^ the consertM- 
tion practices to suit the local conditions and 
to evolve new ones wherever rtupiired. In 
India, the Dry Farming Research Siai-ion, 
Shokpur, in the Bombay Presidency, leads tln^, 
rest in soil conservation research. Experiments 
to study tlie extent of damage due to soil enishni 
under the climatic oonditioms of the * prohteni 


four miiiion acres of the ‘ problem area h is 
rahi jownr {Amlropogan mrg/nioi)^ which is 
known to possess drought-reKsistunt characteris- 
tics. For the khmif season bajn (Pennisetum 
tijphouleum) fur (Cajauus imUcus) along 
with minor pulses such as horse-gram (Dolichos ' 
hlflorus), dew-gram {Pham)h(.^ aconitifoliioAj 
black-gram {Phofieohfs ivdififHs)^ etc. and 
groundnut {AmcJti}^ hj/pogea) ar<‘ grown. 

It must 1)0 noticed that the problem here in 
this tract is not only one of mere soil eoaserva- ^ 
tioii (which is adnutte<liy more vital) but is 
also one of moisture retention necessary for 
crop production un<k*r c?rratic rainfall distribti- 
tiiJii. Fortunately, what is <lone to coiLserve , 
the soil also serv<‘s to t*,unservc^ tht.^ moisture. 
Thus the two [)rohiems are clt).sely related. 

The re.siilts of the experiments conducted at 
the Research Htalion, Hhalapur, to stiu^ t.he 
effects of different tillages on soil erosion 
revealed that natural vegetation, which is’ 
Nature’s defence against spil erosion, allows 
little or no erosion of soil and any interference 


area ’ of Bombay— Deccan were laid out in the .aeceierates the rate of soil Iobh. The present 


medium deep soil at the Sholapur Research 
Station as early as 1934 on the same plan as 
was followed by Duley and Miller (1923) in 
their idassic trials at Mis.souri (TI.S.A,). 

The climate and crop of the tract which mark 
' \ it out as the ' problem area ’ of Bombay pro-, 

vince k worth relating from the soil conservation 
point of view. The " problem area * comprising 
tlm districts of Sholapur, Ahineduagar and 
Bijapur (Karuatak) and the eastern parts of 
the districts of Poona, Satara, Dharwar, etc. 
receives a low rainfall (about 25 in.) from both 
the south-west and north-east monsoons, the 
, , latter contributing substantially to the total 

' ^ The erratic distribution of rainfall, heavy 

;i/ ' ; y downpours of great intensity in a short period 

i * y winds during long speUa^ of drought are some of 


SiiiiSililiiililiiiliiiiSM 


practices open up the soil and leave it exposed 
to the ravages of soil erosion. Tlie magniiude 
of such a loss can be realised by the fact that 
land sown to jowar loses on an average in one , 
year 75 cartloads of soil (1 ton— 2 cartloads), 
the maximum recorded being 205 cartloads 
per acre per year. 

The economic implieiitions of this colossal 
soil loss are tremendous. Taking the average 
rate of soil loss to be 75 cartioads jier acre per 
year the whole seven inch surface layer of soil, 
which is the main feeding 25one of the plants, 
will be lost in so short a period as one genera-, 
tion. When the loss is so great in the case of 
the medium type of soil, the enomiity of the 
lossih the deep black soil, which is less permeable 
to water and consequently more susceptible to 

M^fm of the €^4ed material (^t) dkclosed 
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Kharif contour strip cropping area. Nine rows of groundnut (A) is alternated with bajri (B). 
The mark (T) indicates^the position of a portable silt collecting tank in the field. 

Rabi contour strip cropping area. Fifteen rows of groundnut (A), alternated with cultivated 
fallow (B) to be used for sowing jowar in the rabi season. 
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A device to take precision readings of canopy development. The frame is 2 ft, 
square and the inside divisions are 2 in. square. 
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aii<l X)ota8]i (K^O), tlie most iiuj)ortant plant 
food nutrients vital for ]>ropor plant growth, 
is as high as 40 lb. of nitrogen, an equal quantity 
of phosphoric acid and ten times of potash per 
acre per year. This means that a fanner with 
an average hokling of 30 acres of land will 
save in one year, if only he takes up to the soil 
conservation practices in his fields, nitrogen 
sufficient to produce 940 ind. of. jowar. 

Although dry fanning methods have been 
deve]o|}ed in various degrees in different parts 
of India, the soil conservation aspect of the 
problem has not received as much attention 
as it deserves.. The results obtained from tlie 
experiments conducted at Bholapur iudica-ted 
that natural vegetation preserved the soil 
efficiently. Hence it was tried whether it would 
be possible to simulate Nature by growing 
erosion-resisting crops to stop soil ero*sion. It 
has been observed that spreading crops like 
horse-gram, dew-gram, groundnut, etc. have 
a high resisting power to nunimi:se soil loss. 
These crops can be grown in the Mar (/* season 
of this tract and as such experiments were laid 
out to study the effects of growing strips of 
these crops alternated with strips of cereal 
crops permitting , erosion. Strip cropping ex- 
periments were conducted for both the kharif 
season, wiien hajri (erosion-permitting) was 
alternated with erosion- resisting strips of 
groundnut, liulga and matki (Fig, 1) and the 
Tobi season, when the groundnut strip was mmii 
in the Marif season and the lands for mbi 
jowar {erosion-perinitting) left fallow in the 
kharif to be sown later iu September or October 
with jowar (Kg. 2). There is every po>ssibility 
tliat tills method of cropping may revolutionize 
the present farming ])rac.tices iu the Bombay 
province to fit in the future soil conservation 
programme as it m easy to follow and cheap to 
adopt a.nd it is no wonder that this system has 
aptly been described by H.E. the Governor of 
Bombay Sir John Colville as ' bunding without 
tears’ during his recent visit to this Station, 
v" If effecti'S''c results are to be achieved in 
checking soil erosion it is essential that the 
maximum canopy development of the crop 
synchronizes with the peak period of soil erosion, 
A suitable nxethod has been developed to 
measure the periodic canopy development of 
different eroaion-resistaut crops at the Station 
(Fig. 3), It has also been found necessary to 
devise a portable tank to measure on a field 
scale, the eflicieucy of the systems of fanning 
and oultn|*al practices in checking soil erosion. 

■; Such' :a’'^^ank- has been devised and worked out : 
■ successfully at ‘Sheffapur (Kg. 4v) ; 


Two schemes, one to conduct research mi 
Gontour Btrip Cropping and the other to conduct 
rcsoarcli on the Land iDiprovcmont wmrk in 
tlie ]>unded areas of the Province are in opera- 
tion at present witli headquarters at Sholapur. 
The problems that have been taken up by the 
Contour Strip Cropping Research Scheme are 
indicated below : 

(a) To ffnd out the iuost suita,bic e('-onomic 
cover crops including perennial grasses, shrubs, 
etc. in different tracts and under varying soil* 
climatic, complexes iu the province, parti oiilarly, 
in areas in which the Land Improvement 
Section is operating. 

(b) To adjust seed rates of the erosion- 
resisting crops to afford optimum canopy of 
the crops to the land. 

(c) To investigate the most siiitaliie widths 
of erosion-resisting crops in combination with 
erosiou-permitting ones for different soil types, 
gradients and ciimatio variations. 

(d) To evolve a long-range cereal-legume 
rotation, i.e. a rotation of erosion-permitting 
crops with erosion -resisting ones, within the 
contour-stripped areas so as to maintain the 
maximum efficiency iu soil conservation, 

(e) To study the trend of fertility changes iu 
the oontoiir-strip-cropped areas. 

Similarly the problems that are being tackled 
by the Land Iinprovemeixt Research Section 
are briefly stated as under : 

(a) To conduct scientific research and investi- 
gations on problems connected with the technical 
and economic aspects of soil and rainfall 
conservation, anti-erosion measures, etc, in 
different tracts and under varying soil-climate 
complexes in the province, particularly hi areas 
in ivhich the Land Improveinont Department 
is operating. 

(b) To investigate the relationships between 
soil properties and liability to erosion in different 
tracts and the effects of land improvement 
mea-sures on the physical and chemical composi- 
tion of soils over adequate periods of time. 

(c) To maintain surveys of bunded and 
trenched areas with reference to the effects of 
anti-erosion measures on soil structure, etc,, 
the factors causing breachings and other types 
of damage in relation to rainfall, gradient, soil 
type, etc. and the maintenatice and durability 
of completed anti-erosion works. 

(d) To investigate engineering aspects^ of 
anti-erosion measures, contour btxnding, 
contour trenching, gully plugging, drainage of 
bunded areas, etc. with the object of increasing 

. technical efficiency and reducing cost of 
tructiqn and maintenahoe. 


244 


INDIAN FARMiKD 



{e) To maintilin adequate statistical data-, 
rainfall records, etc. in comieotion with the work 
of the Land Improvement Department in the 
districts and to assist and advi.se the staff of the 
Department in the layout and management of 
large scale experimental work in connection with 
land improvement works. 

Some of the specially qualified staff recruited 
for the above work will be soon .sent abroad for 
further specialized training in the United States. 

It will, however, be realized that soil conserva- 
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tion research in India, is .still in its infancy and 
Bombay ha.s advanced well ahead of the other 
provinces in this direction. It is expected 
that great strides will further be made to 
introduce scieiitific .systems of soil conservation 
on a nation-wide scale in the Bonibav province 
as a result of the recent visit of Sir William 
Jenkins, the Director of Agriculture, Bombay 
to the United States as he has recently arrived 
m India with vast experiences of the American 
conditions of research and organization. 



SHORT TERM CROPS IN FAMINE AREAS 

r~^ and Madras are. mobilizing all internal resources t 

J-^murn in their endeavour to ward off the disaster of famine. 
Zft ■wJxsid,2ed to grow short term crops such as maize, 

i 7-R current hot weather. In Madras under its sni 

doies have been freshly brought under the plough at a cost of R 
ihe total estimated yield is about 100,000 tons, a major portion < 
.ome into the hands of the Provincial Government. Gultivi 
Bombay Presidency are offered a subsidy of Rs. 1,5 per acre for 
Wo extent of the area thus sown i,s not known and no fir 

tance neen asked so far from the Central Govcmment.—R.JM 





POULTRY INDUSTRY IN INDIA 

Z. k. Hashm*-'-''' ■’ 

Veterinarj^ hwesUgation Uajfukma^ Ajmer 


I NDIA is one of the homes of the jiiuglo 
fowl and is said to be the first country to 
rear domestic yarieties of chicken. The 
number of poultry in the country runs into a 
ten digit figure and it is estimated that if eggs 
produced in a year were put end to end the,y 
wmuid stretch four times round the world. 
In spite of these imposing figures, our poultry- 
industry has little national significance. There 
are hardly any commercial farms and poultry- 
keeping is not a factor of great importance in 
the economy of rural home. Statistics indicate 
that there are seven persons to one fowl in 
India. Poultry products have a comparably 
mean share in the nutrition of the people, the 
average annual per capita consumption being 
only eight eggs. Compare this to a young 
country like the United States of America, 
which has 3T fowls for every man, woman and 
child and an average per capita aimuai consump- 
tion of 267 eggs. In America more persons 
are interested in the actual production of 
poultry than in the raising of any other livestock 
and 85 per cent of all farms maintain poultry. 

Grow more food 

The present condition of the industry is most 
unsatisfactory, particularly when it is consi- 
dered that there is a serious shortage of food 
leading to famine conditions in many parts. 
This shortage in total nutriments has been 
aggravated by a still greater scarcity of quality 
foods, like milk and eggs which are the best 
sources of essential 2 )roteins, vitamins and 
minerals. The growing of more/ and better 
food is therefore an urgent demand. The 
expauvsion of poultry industry can be one of the 
quickest means of increasing the resources of 
vital foods, as has l>een successfully demons- 
trated by the establishment of flourishing 
poultry farms under the management of military 
authorities in all parts of the country. Faced 
with the danger of shortage in vital food 
supplies, the army established its own poultry 
farms and in an, amazingly short period began 
reaping a rich harvest. 

Employment for many 

Military poifltry farms have also shown the 
w^ay to the employment of a large number of 


young persons in creative and productive work. 
There is no reason why civilian administrations 
should not similarly provide employment to 
a large number of demobilized persona coming 
back to their fold from tlic army. A still 
grocTter and more fundamental need is to provide 
employment to the mass of Indian culth^ators 
during the slack seasons in the fields. The 
average Indian holding of 2*2 acres does not 
provide work throughout the whole year for 
the farmer and his family and it is generally 
agreed that the economic and the social uplift 
of our peasants is dependent upon the provi- 
sion of productive work to xitilize tjbis spare 
time. Poultry-raising is one of the subsidiary 
industries that can profitably utilize a portion 
of this leisure. It requires little capital or 
outlay and would bring more food to the 
peasant^s household and increase the family 
income. 

Soil reclamation 

For centuries the soil in this country has 
been leeched of essential nitrogenous elements 
by successive intensive cropping, resulting in 
a marked deterioration in fertility. It is 
necessary to put back nitrogen into the. soil 
as it is one of the chief sources of plant food. 
Farmyard manure is admittedly one of the 
best means to do so. One of the by-products 
of poultry-keeping is the manure produced. 
It is estimated that 1,000 hens produce 37*5 
tons of manure per year. This manure is more 
concentrated than excreta from other livestock, 
because fowls eliminate the highly nitrogenous 
urine in the form of chalky material adhering 
to and mixed with droppings. Further, poultry 
manure is a valuable addition to compost. 
Its efficient utilization should, therefore, be the 
concern of all working fur the reclamation of 
soil fertility. 

Eat more eggs 

There is certainly a case for the development 
of an industry wdiich would provide employ- 
ment to many and food for the people and 
manure for the soil of the country. This 
development depends entirely on an increase 
in the demand for poultry and eggs. The 
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diet of tlie luajoiitr of our pupiiktioii m greatly 
deficioub in essential food factors. This defi- 
ciency, wMcli has been greatly aggravated due 
to the abnormal conditions created by the war, 
is also well-marked iu what3 are r(*garded ns 
iionnal Indian diets. Kecent work done in 
this country has shown that eggs are a very 
valuable supplement to correct tlu? deficiency 
of such diets. To make the masses conscious 
of the value of eggs as a. protective food, and 
ill order to increase tladr productimi, a diet 
reform campaign is an urgent necessity. Though 
sentiment against the consuiuption of eggs iu 
orthodox Hindu circles plays its part in deter- 
mining their demand fur eggs, it is ]-)y no means 
a major factor. This is evinced l>y the con- 
sumption of eggs iu different parts of the 
country. Travancore, a predominantly Hindu 
area, couvsiimes exactl}:" four times as many 
eggs per head as Bengal, a preilominantly 
Muslim area. Again such ridiculously low levels 
of cojisiimption as 7 '6 eggs and 10‘0 eggs per 
head per year arc recorded for the Punjab and 
the North-West Frontier Province, w^hich are 
over-whelmiiigly non- vegetarian areas. Keep 
more poultry, eat more eggs and market only 
the surplus is the adviccj one sliould give to the 
masses of India. 

Capital needed 

Capital iu India has lieen curiously sliy of 
any venture in livestock production even on 
a modest scale. Poultry production was until 
recently a hazardous enterprise due to the 
widespread ravages of contagious diseases, 
decimating poultry year after year. However, 
wdth the success in the elaboration of a vaccine 
against Ranikhet disease — the chief enemy of 
fowl population — a measure of control ha,s 
been provided over poultry mortality and 
this will help to put the ].)oultry industry on 
a sound business footing. There is a good 
jnarket for eggs in urban areas wdiich can not 
only be exploited Imt greatly expanded. Be- 
sides, export trade in eggs and egg products 
like albumiu, dried eggs, etc. offers a lucrative 
market. Just before tlie w^ar China accounted 
for nearly 95 per cent of the world export 
trade, one half of which was absorbed by the 
British Empire. There is every reason for 
India to demand a share in this trade and work 


fur it. Enlightened capital is needed to start 
commercial jamltry farms run on scientifie 5 
lines to coinjwte for world markets. It is, I 
however, imdcsira))lc to divert the present I 
production of the cottage poultry industry to | 
foreign markets or to factories for the manii- |; 
facture of egg products. The so-called surplus f 
in eggs ivS not a real surplus. This is food which ? 
legitimately belongtS to the family of the I 

producer. It is necessary to start large-scale 
commercial poultry farms to feed such factories V 
and to cater for world trade. f 

Personnel and organization f 

Laijk of trained persomiel is uuc of the muvst ^ 
serious handicaps to the industry. There is I 
no course of training iu India comparable to ' 
that imparted in other countries, such as, 
course for the National Diploma in Poultry in 
Great Britain. A few governinent poultry 
farms jirovide elementary training, and the 
Imperial Veterinary Research Institute, izat- ? 
nagar, has recently started a ibiir months’ 
post-graduate course in jiouitrv hiisbaiuiry. 

It is nceilless to emphasize that it is an al^solute 
necessity to ha^^e a course extending o\'er at 
least two to three years for poultr}* ta'aining at f 
one or more centres. Such cmmscs could, with 
a little effort, be arranged at some ol* the existing 
^'c^teriu^l^y and agricuiturai institutions in the 
country. A still mon^ urgent need is to have 
an organization engaged exclusively in poultry 
d eve lopn lent work. This organization may be 
similar to that which is being developed for 
dairying and fisheries in this country. It i 
shuiild be responsible for plain ling devciojmieut, C 
directing rcseareli, training personnel and | 
prox'hling help and guidance to poultry I 

producers. Tlie ])oultry industry of India is 
backward. The fowls are poor layers and r 

little attention is devoted to their breeding, t 
feeding ami housing ; poultry mortality is high - 
(a-s much as 3U to 51) per cent of the fowl popula- 
tion every year), loss iu egg collection and 
transport is high {amounting to 57 luCvS of 
rujHJcs annually} and the producer gets very 
little for his pains because of disorganized 
marketing. A great task awaits the organiza- 
tion that will tackle these problems and endea- 
vour to raise poultry keeping to the status of a 
progressive national industry. 


BUFFALO AS A DAIRY ANIMAL 

A. J, Lazakus 

Hn-perintcndent^ Iw-perkd Dairy Research Jnsiituic^ Bamjalorc 


T he buflalo is a familiar aniinai of the 
tropics and her milk, which is ])artic5iilari}^ 
rich in fat, has long ]>een used as a valiia])ic 
luinian food in oriental countries* Bhe lias 
assumed a prominent place in India as a useful 
dairy animal and has become a serious rival 
to the cow. The biiiraloes are abundant iu 
the plains and moderately elevated places ot 
the country and represent nearly 50 millions 
out of 215 million cattle in India. Out of the 
total annual production of about 750,000,000 
maiinds of milk, the buffaloes contribute 
350,000,000 iiulA There has been considerable 
controversy in the country regarding the 
comparative utility of the cow and the buffalo 
as a suitable dairy animal and several arguments 
have been put forward in favour of suppressing 
the latter in order to encourage the former, 
which has been regarded as the premier dairy 
animal from times immemorial. It will there- 
fore be interesting to make a brief survey of the 
development of buffalo rearing in the country 
and a ])roper estimate of her position in the 
dairy economy of India. 

Although the buffalo has been known iu India 
for a very long time, it is difficult to trace the 
history of its domestication. No reference is 
available in our religious books on this subject 
as they ail devote attention to the cow. In 
spite of the preponderant position of the cow 
in the Hindu religion, the buffalo has also been 
domesticated. In the Arthasasfra written by 
the famous Kaiitilya, a mention is made of tlie 
buffalo and the higher butter content of her 
milk. 

One major cause for the superior position of 
the cow is the fact that she gives bullocks for 
draught purposes in addition to her milk. 
In a predominantly agricultural country like 
India, this is no doubt a valuable argument, 
but it is unfortunate that due attention has not 
been paid by the public as well as the Grovern- 
ment towards a systematic and scientific 
improvement of the buffalo, particularly for 
draught purposes. It is widely believed that 
the buffalo is a sluggish ugly animal and the 
males are xiuftt for draught purposes. This 
appears to . bo an erroneous idea. The buffalo 
^ Milk MayhUmg Ueporit 1941 


with its supposed aucostry from the bison, 
whicli is noted for its alacrity, ferocity and 
quickness in nu.>ving through, the tliickness of 
tlie jungle, ought to show more promising 
<|naliries if it is only trained for that purpose. 
With the (levelopinent of irrigation in India, 
people have begun to prefer an animal like t}u‘ 
buffalo which is more suitable to the swnxmpy 
and, slushy ^vet soils. In the case of carting 
and hauling farm produce, the buffalo niakes up 
the deficiency in speed by his capacity to drag 
heavier loads. In sugar crushing and such 
other heavy work, the male buffalo has juovcmI 
MU’y superior and is widely used in the United 
Provinces, Bengal, the North-West Frontier 
Province and other i^rovinccs for all types of 
heavy w^ork. 

As regards the economics of maintaining the 
buffalo as a daiiy animal, it will be seen that she 
does not require costly feeds like oil cakes, 
lucerne,, etc. but apjiears to possess a remarkable 
ability to thrive on any kind of fodder and 
convert it into rich milk. On an average the 
milk yield of a buffalo is 1 ,270 lb. wdiile that of 
a cow is 525 lb. per annum, i.e. the yield of the 
buffalo is nearly three times tliat of the cow. 
According to Be port of the Royal Cotmidssum oh- 
Ayrkulture (1928), ‘ when prices of fodder is 
low the buffah.) can compete with any breed in 
butter production and beat the ordinary cow 
ill the production of both milk and butter. 
This is the main reason wiiy ^illage^s prefer 
the Iniffalo to the cow uotwitiistaiiding the 
fact that he has to pay a bigger price for 
the buffalo The economic producer of 

milk is undoubtedly a buflalo when ^Yc take into . 
consideration the quantity of milk and parti- 
cularly the fat produced by tlic buffalo. Wher- 
ever ail important market for ghee exists, it is 
the shc-buffalo winch mainly supplies the 
requirementKS, According to Dr Wright (1938), 
of the total 690,000,000 ind, of milk produced 
iu India and Burma, 3P2 per cent is consumed 
as liquid milk and the rest as manufactured 
products, the main item being ghee (52‘7 per 
cent). Not only on account of its imtritional 
impoxtance iu the dietary of the vegetarian 
population of the (souutry but also as a means 
of conserving milk as a long-keeping food 
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product, large quantities of milk are converted 
into ghee. Ghee is thus the main milk product 
produced in India and more tha)i half of the 
milk produced is utilized for this purpose* 
This will substantiate the oiitstamliiig impor- 
ta-nce of buffalo milk whose fat content is nearly 
double as oompared to that of a cow. Even 
in the case of liquid consumption, 12 per cent 
of the milk is consumed along with coffee and 
other beverages where the richer buffalo milk 
is always preferred. There is another argument 
advanced to show the superiority of the cow 
over the bnfhiio. It has long been believed 
that buffalo milk is not so suitable for human 
consumption, particularly infant feeding, as 
cow milk. The tpiestion is still debatable and 
latest researches have shown conflicting views 
on the point. For that matter, breast milk is 
the best for infant feeding and even cow^s milk 
is required to be suitably humanized. The 
only point against buffalo milk for human 
consumption might be the high fat content and 
carotene deficiency. The former can be toned 
down if necessary and the latter can easily be 
supplemented by other foods. If this is still 
considered as a disadvantage, the other 
advantages of maintaining a buffalo as a dairy 
animal described above are far outweighing. 
It would therefore be in the interest of dairy 
industry of the country to give greater en- 
couragement to the improvement of buffaloes. 

The following are some of the well-known 
breeds of buffaloes found in the country and 
recently some of them are receiving considerable 
attention both in the hands of private breeders 
and in some of the Government farms : 

Murrah or Delhi buffalo 

Nili and Ravi buffaloes of the Punjab 

Jaffrabadi buffaloes of Kathiawar 

Surti or Nadiad buffaloes 

Eliichpur or Nagpur buffaloes 

Murrah buffalo 

Murrah is the outsiaiidiug breed of buffaloes 
in this country and is a native of the southern 
Punjab. Murrah buffaloes fire found in largo 
numbers in Rohtak, Karnal and Delhi. These 
animals have a curly horn {murrah means curl 
of the horn) and are black or brown in colour. 
They are the best milkers and they have been 
introduced in many parts of India to improve 
the local stock. The average weight of a she- 
buffalo fe 1,000 to 1,200 lb. and of a male 1,200 to 
1,500 Ib. The best type of this breed has given 
over 10,000 Ib. and the average yield of a 
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buffalo of this breed niaintained at the Imperial 
Dairy Research Institute is 4,500 lb. per lacta- 
tion of 300 days. 

Nili breed of buffalo 

This breed derives its luuiie from the deep 
blue waters {mli) of the river Bntlej. The home 
of this breed is in the Montgomery, Multan and 
Forozpur districts. The chief characteristics of 
this breed are close curled horns, black with 
wdiite markings on the forehead, face, muscle au<l 
leg and the white switch. The average weight 
of a female buff alo is about OCX) to 1,OC)0 lb. and 
of a male 1,000 to 1,200 lb. The Punjab Govern- 
ment are maintaining a herd in Bahadurnagar 
Grantee Farm. The average yield is 3,500 ib. 
in 250 days. 

Ravi breed of buffalo 

This breed derives its name from tlie valley 
of the river Ravi. The home of this breed ivS 
Lyallpur district. The characteristics of this 
breed are a black and some times brown colour, 
wall cycvs and white markings. Horns are 
broad, thick and curled aw’ay behind the l>aBe. 
The average buffalo yields about 4,000 lb. in 
250 days. 

Jaffrabadi breed of buffalo 

These buffaloes are found in the Gir forewsts 
(Kathiawar). They are very large massive 
animals. They were formerly bred by princes 
and cliieftains for fighting jmrposes. They 
have very prominent forelieails, Iieavy horns 
which are inclined to droop on each side of the 
neck and then turn up at the poiijits. Good 
specimens give on an average 30 to 35 lb. of milk 
per diem. 

Surti breed of buffalo 

This is a breed of the Bombay Presidency. 
The best specimens are found in Nadiad, 
Atuuid and Bulsar taluks of the Kaira district. 
The Agricultural Uollcge Dairy, Poona, main- 
tains a pure herd of this breed. Good specimens 
give on an average 20 fco 25 Ib. milk per dienu 

Nagpuri buffaloes 

This breed is largely bred in Central Provinces 
and in vSouth India, The horns are very long, 
flat and carried back on each side of the neck, 
often behind the shoulders. They are largely 
used for draught work (slow), The females are 
considered good milkers. Good specimens give 
on an average 15 to 18 lb. of milk pet diem. 



LAi^ABUS : Byii'^xVLO AS A DAlEY ANIMAL 


Class of animal 


Calves upto I month 
„ „ 1-2 months 


C4ra.ni 
crushed 1 


Young stuck i?2 years 


C4ram 

crushed 1 i 


Buffalo milkhig 

20 lb. daily ^ i 

BuflUlo dry S 

Buffalo down calves 3 70 

Buffalo after calving 
(4 days only) 3 70 

Buffalo bull 8 r>0 

Composition of the concentrate mixture : 

Bran 

Oako 

Husk 

Gram crushed 


250 


INDIAN FAKMING 


[Vni Vii, No. 5 


Culvitig 

Three or four weeks betbre eaiviug, the uiiinial 
sliuuld be se})iiratcd fnyiu the ot]ier aiiinials 
and housed iu u eomfortabie and welb\"eut;iiate({ 
pkee k) HceiistoiD tJienuiinai to tlie surroimdiugs 
of the cah'ing place. At tlio time of calving, 
the biiifalo should not be excited. The presence 
of strangers will e-anse unnecessary excdteiixent 
k) tlic animals. Just after calving, the animal 
should t>e given light food with lukewarm 
water as parturition weakens the digestive 
organs of the auimal. Tiie animal shouhl bo 
given (,‘oiicentrates iu small rjuantities which 
should Ixe. gradually increaiscd. Tlie full ration 
sliould be given only after all the sweiiiiigs 
and inlhnninations disap|)ear. It usually takes 
about three or four weeks for the animal to 
becoriic normal. 

After the birtli <.d* a calf the. navel cliord 
should be cut and tied with a silk ligature using 
sterili;5ed scissors and anti-septi<5 solution. The 
best method to stop any infection gaining 
entrance through the navel is to seal with 
collodion or Stockholm tar a.iul then paint 
iodine or rub copper sulphate or blue stone 
to shriwd up the chord. If this is negiected 
germs gain entrance through the chord and 
many diseases are caused resulting in high mor- 
tality in calves. 


Management and rearing of a calf 

Usually there are two inetliods of rearing a 
caif—the natural method and the artifieia.l 
method. 

The mtnml method : This is eommonly 
practiced by all the farmers. It rexpiires very 
little care and attention. The calf is reared 
on its own dam by suckling. Usualh' the 
buffalo after calving gets up and begins licking 
the calf. This stiniulat(?s the respiratory and 
circiilatoiy vsystem of the calf. The buffalo 
ijiust be permitted to lick her calf dry ; othc'r- 
wise the new born calf’s mouth slmuld be wijxui 
by rumiing a linger round it to remove any 


lumms and tlicji tlic calf must be rubbed briskly 
with cloth or gunny until dry. 

The arlifickd or trmouuj method: This con- 
si.sts of sepa-rating tiie calf immediately aft.f-r 
its birth from its mother without the buffalo’s 
knowledge. In Indian cows and buffaloes, 
this luiLst be done from the lx ‘ginning. Once a 
buffalo knows the ]H*esence of Iter <!alf, on xio 
account she will yield milk unless the calf sucks 
Iier. Weaning heip.s to ])roduce clean milk 
and to maintain vxmvct recoivis of milk yield for 
adjusting the ration to l>e giv<*n. By this 
method, uuprolitable animals can 1,>(‘ weedcxl 
out at the end of a lactation. .By weaning, 
iiie buffalo loses tin' Jimtherly instinct jind 
comes in season early resulting iu .regular 
calving, thus beconung more profitable for 
the cultivator and the calf suffers in no way as 
it will receive its full reqiiireineuts of food 
artificially. Finally even if a. calf dies, the 
buffalo goes on giving milk. 

General management and treatment of 
matured herd 

Good housing and feeding are the chief factors 
for ensuring success. The buffalo being a 
nervous auin\al responds to kind trea.tmcut. 
The animal must l.>e given a. g(^od amount of 
water in which to lie down or bathetl dail}'. Oil 
must be smeared to keep the skin soft, (food 
exercise must also be. given. 

The animal should be protected against tfoi 
Jieat of the day and should be kept in a clean 
stall. 

Ft*eding should be given at regular iuter\'als 
using good food iu generous tjuanlities. Milk- 
ing should be done at regular hours and intervals 
Ixetwcen milkings shoukl be equal. Hea^'y 
milkers slimild be milked three times u da}\ 
•During milking care shoukl be taken to milk 
quickly and quietly without any noise. 

Tedigree bulls should always be used to 
improve stock. Bulls sliould be used sparingly 
and services adjusted so that each bull is not 
Uvsed for more than one service a day and nut 
more than 75 services in a year. 


THE RELIABILITY OF RANIKHET VACCINE 


I T is often asked — what proof is there, 
outside the laboratory, that the Eanikliet- 
disease vaccine evolved at Miikteswar is 
effective 'i The following note contains an 
answer. 

Heavy mortality was experienced in one pen 
on the Military Poultry Earm adjacent to the 
Imperial Veterinary Research Institute Poultry 
Farm on 2 January, 1946, but, owing to 
deaths from other causes including fowl cholera, 
the presence of Eauikhet disease was not 
recognized until 8 January, 1946. Necessary 
instructions regarding isolation of the affect’- 
ed pen were issued as soon as the losses 
occurred, but eventually the disease spread 
to the greater part of the form and over 
3,000 birds were lost during the month of 
January, None of the birds had been previous-^ 
iy inoculated against Eanikhet disease with 
chick embryo vaccine. Vaccination on the 
military form was begun on 24 January, 
1946 and completed on 26 January, 1946. 
Losses from Eanikhet disease were last recorded 
ffve days after the completion of %’aeciuation. 

Cases of Eanikhet disease were diagnosed 
in one pen on the Imperial Veterinary Eesearch 
Institute Poultry Farm on 3 January, 1946, 
and eventually tiiree pens containing a 
total of 48 birds were iin^ohTHl. In these 
pens 22 birds had previously bei‘.n inoculated 
againsb Eanikhet tlisease, some in 1944 and the 
oiliers in 1945. Seventeen birds out of the 
26 non-vacciiiated ones died from Eanikhet 
disease, while no ileaths occurred amongst tlie 
vaccinated ones. All the birds in the three 


affected pens were cpiaraiitiiied in their houses 
as soon as disease was suspected, and the noii- 
vaccinated birds in these as well as in the 
adjacent pens were vaccinated against Rani- 
khet disease within 48 hours. A fresh outbreak 
of the disease was diagnosed on the bth 
FebruaTv, 1946, in one pen of iioii-vaccinated 
chickens in a brooder house ; vaccination of 
these birds had not i>een done as tliey were con- 
sidered to be too young for routine vaccination. 
All the birds in tlie affected pen were destroyed to 
prevent any possible spread of the disease to 
the other pens and the rest of the birds were 
vaccinated without delay. No losses from the 
disease were experienced in any of the other 
■pens.-.' 

The liigh losses experienced on tlie Military 
Poultry Farm can be attributed to failure to 
carry out routine vaccinations with the '^^accine 
which has been recently evolved at the Institute, 
delay in carrying out vaccination once the 
disease was diagnosed, and breakdown in 
quarantining the affected pens from the healthy 
ones. The comparati\'^e low losses in the pens 
on the Institute’s farm can be attributed to 
previous vaccinations against Eanikhet disease, 
over 90 per cent of the total stock in the runs 
had previously beim vaccina.ted, prompt 
quarautiniug of affected pens and vaccination 
of the non-vaccina t(‘d birds in tlie affected and 
adjoining pens. Tii fact, a striking feature 
of tlie outbreak was the absence of Eanikhet 
disease among birds which had been vaccinated 
in 1944 or 1945. "L/rpcrwl Council of d//Wr?d- 
tnml 





What the Scientists are doing 


THE 1946 BATCH OF NEW Go. CANES 

T H3’j J940 hateli of Co. ojine.s consists of 
eleveii canes, 0«.(!34 to Co.tiil (Iiofli 
inclusive). Two of these cauea, \-i 2 . Oo.OSn 
and Uo.636 are. of 0o.301 parentage and in select- 
ing tlieni the. characters of non-flowering and 
relatively loss pith formation have luien kept 


in view. CO.C38 i.s an early ripening cane, 
to. ,14 pos.sesses the rather rare combination 
1 b<jO(i yield and .satisfactory .sucrose and i.s 
a promising variety. ro.ti41 is a Co.419 type 
of cane not hkely to lodge in areas subject 
cyclones. Jhe parentages and: general 
below'^^^'^*'^'^ canes are ^ given 



Serial 

No. 


Go. Ho. 


Parentage 


General characteristics 


Oo.ftW 1>0.,I.287S X C'o..8i;i 
Co.fi3.i Co.270 X Co.:)01 
Co.OSfi P,O.J.2878 X t’o.aoi 
tlo.837 0o.313 X <to.313 

Co.(i38 0o.421 X Uo.3i3 

Co.03i> (P.O.J.272.7 x .9o>y/,im 

Am-fl) X Co.463 
Oo.fMO P.O.,T.2878 x (Veiki 
X fforghttm Durra) 
()o.84I O0.443 X O0.28I 

00.1M2 P.O.J,2878 x B.3412 

Co.643 Co.448 x 0o.805 

Co.844 Co.603 X S.G. 63/32 


WiteS 


O0.312 class of cane but with better habit. Somewhat soft-rinded. 
A Vigorous non-flowering mid-season cane, 

A Co.421 class of cane but with much I 0 .SS jiith. 

A mid-season cane of fairly good habit. 

An early ripening variety. 

A Co.313 class of can© but with better yield. 

A mid-season cane of satisfactory juke quality. 

A (lo.4i9 type of cane sparse in /lowering and not likely to lodge. 
A Co.4i,I tyjie of cane but de/initely thicker. 

Co.2i)0 type of cane but somewhat thicker. 

O 0.313 type of cane but a heavy yielder. 


-I.A.R.I. 
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What would you like to know? 


Enquiries regarding ugricult are and animal husbandry should he addressed to the Directors of 
Agriculture and Yeterinary Services in •provinces and states. This section is reserved for rej)Ues 
to selected letters in eases where it seems that the information may he of general interest 


Q. Would you kindly favour me with your 
comments on ‘packing in ice * as a method of 
preserving fresh fish and prawns for commer- 
cial purposes ? (N.R.N.) 

A. Preserving in ice or ' packing in ice 
as it is called, is not the best method of pre- 
serving fresh fish and prawns for commercial 
purposes for the following reasons : 

(1) Preservation is inadequate and lasts for 
a very short time. The temperature of ice is 
not sufficiently low and the cold takes too long 
to penetrate even small fish. In the meantime 
the fish deteriorates and taint sets in. At the 
most the fish so packed in ice is in reasonably 
fresh condition only for a few hours. 

(2) Undesirable changes occur in the fish 
making it insipid. It is well-known that icing 
cools the fish only gradually and consequently 
helps to form large crystals which tear and 
damage the tissues. The juices of the fish run 
out when thawed and render it tasteless. 

The only effective method of preservation 
known is freezing of fish in much lower 
temperatures. More than two dozen patent 
methods of freezing fish exist. For these 
methods refrigerating plant or machinery is 
needed. If one cannot afford the capital 
expenditure for a, fish-freezing plant, freezing 
of small fish or filleted (sliced and boned) large 


fish is practicable with freezing mixtures such 
as crushed ice and salt as in the manufacture of 
ice-cream. This method, however, is not 
advocated for general commercial practice 
as this process is more expensive and less 
efficient than freezing fish in a proper refrigera- 
ting plant. (B.S.R.) 

^ Q. May I know what are the prospects of 
fish manure industry in the post-war period 9 

A. Besides its use in tea and coffee estates 
as a valuable nitrogenous fertilizer, fish inamire 
was largely in demand for export. During 
the quinquennium ending 1939-40 India ex- 
ported on an average 109,128 cwt. of fish 
manure valued at Rs. 4,59,048 per annum. 
The quality of the manure produced is often 
very poor. ‘ Beach dried * manure is very 
largely contaminated with sand. Our chief 
buyer is Ceylon where specifications have been 
prescribed for fish manure. Our samples 
hardly ever come up to the Ceylon specifications 
and Ml prices are not obtained by our ex- 
porters. To develop the manure industry in 
the post-war period, the method of production 
should be improved ; drying of raw fish without 
previous boiling should be discouraged and only 
^ guano ^ should be produced. (C.A.M.D.) 
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T he war aud post-war ueecis of the 
pro\itiee iiecessitaUHi the developirient of 
meat animals, sheep, goat ami pigs, etc. 
and steps were taken aceonlingly soon after the 
amalgaiuat-ion of the Veteriuarr and livestock 
Departments early in 1944* The reqnirementB 
of the army, stationed within the province, 
and the demand of meat dehydration factories 
at Patna, Agra and Delhi for these animals 
\\^ere ascertained and after assessing the 
resonrees of the province, the quota for con- 
sumption was fixed keeping in view the conser- 
vation of breeding stocks* The rigid control 
exercised in this respect through the United 
Provinces Hlaughter Control Order and the steps 
taken for a rapid and better development by 
breading programmes executed through the De- 
partmental machinery, amply repaid the etlnrts 
as is evident from the following census figures : 

1945 3944' Variations 

1944 to 3945 

Sheep 18,15,337 18,73,873 58,533 

Goats 59,08,367 .54,72,942 -f 435,425 
Pigs 13,17,696 12,26,8.53 ^ 90,843 

To improve these animals, stud rams, l:>ucks 
and boars of improved varieties were issued to 
breeders. Arrangements to produce and issue 
stud males were made from the Barbari Goat 
Breeding Scheme at Etah jointly financed by 
this Department and Imperial Council of 
Agricultural Research, from the Departmental 
Jamnapari Village Goat Bolieme in Ghakar- 
nagar (Etawah), and the Sheep Farm at 
Orai and the Agricultural Institute, Naini^ 
(Allahabad) which was subsiclijced by the Depart- 
nient to produce stud boars. The .stud animals 
issued were as follows : 



No. of 
biicks issued 

No. of rains 
issued 

No. of 

boars 

is.sued 

19i0-4X 

58 ' 



1941-42 

88 



1944-45 



17 

1945-46, 

m 

40 

38 

70 


These were issued to bonafide breeders on 
contribution basis at the following rates : 


Barbari bticks 

B.S. 

2 

Rams 

Bs. 5 

Jamnapari bucks 

Rs. 

5 

Boars 

Rs. 10 


Sheep breeding 

At the Sheep Farm, Orai, Bikaneri rams 
are tised to improve the Jahiiini aud Fatehpuri 
ewes. The yield of wool was 1 lb. 9 oz, per 
ewe per year. At the Phulahi Sheep Centre, in 
Allahabad district, the Department continued to 
maintain improved Bikaneri rams and allowed 
them to run with the local Hocks during the 
breeding season, i.e. April to July. A shearing 
and grading centre for wool also functioned at 
Phtilalu with a view to o))tain better prices. 
Mirzapur, a big carpet producing centre in 
India, consumes wool in large quantities and 
the sale of improved wool at that place 
fetched a price of Rs. 98 per mauud. The 
Department is preparing schemes for extension 
of wool grading centres. Steps were taken to 
improve sheep breeding in the hills and a farm 
at Gwaldom in Upper Garhwal for local sheep 
has recently started functioning. Another farm is 
likely to be started at Pipalkoti (Garhwal) with 
imported Kangra valley sheep w4ieh are famous 
for hill transport work. The sheep farms in the 
hills have the following objects in view : 

(a) to evolve, by judicious selective breeding 
aud general management, sheep, which can 
thrive well on roughage under ranching condi- 
tions and produce more wool of a better quality, 

(b) to serve as demonstration farms and 
training centres for the public, particularly 
ex-soldiers, in improved methods of sheep 
husbandry, and 

(c) to produce high class rams to be issued for 
stud purposes in sheep breeding tracts of the 
hills. 

Goat breeding 

The Department continued to run the 
Jamnapari Village Goat Scheme, started in 
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1938, at Cliakamagar (Etawah district). One 
kiuidred anci sixty-four animals conipriBing oP 
27 bucks and 137 nannies remained on Govern- 
ment subsidy. Tbe subsidy amounts to Bs. 2 per 
montli for a female and Ba. 3 for a male and is 
granted on the condition that the owner should 
maintain at least live approved animals. The 
scheme is yielding excellent results. The breed- 
ing area is the trans-Jamuna-Chambal valleys 
and their proud owners are the militant Bajputs 
and Ahirs spread over in 37 villages. This area is 
known as oont patti (the land of the camel) and 
has excellent fodder trees and shrubs. The im- 
provement effected by the Department was much 
in evidence at the annual show in March, 1946. 
There were 678 entries of good type in the 
show. The height of the male has increased 
from 40 in, to 45 in. and at the milk competition, 
the yield of a niimber of goats exceeded 21 sr, 
at a time, the maximum being 3 sr.-3 ch. 
The prices of such high yielding goats vary 
from Rs. 100 to 200. A sum of Rs. 804 in- 
cluding Bs. 104 from the All-India Cattle Show 
Committee was distributed in prizes. The 
Barbari Goat Breeding Scheme at Etah pro- 
duced 36 male kids for use as stud rams. The 
highest lactation during the year was 346 ib. 
Steps have been taken to continue the work 
by tlie Provincial Government when, this 
scheme terminates in June, 1946. 


Pig breeding 

A non-recurring grant of Es. 17,500 was made 
to the Agricultural Institute, Naini (Allahabad) 
to establish a piggery and a subsidy of Bs. 300 
per mensem was granted to maintain stud boars, 
on the condition that all the boars produced 
for stud will be made over to the Department 
for issue to the breeders on contribution basis 
within the province. Keen interest to take up 
improved pig breeding as a profitable industry 
was evinced by the breeders and the Depart- 
mental staff assisted them in their efforts by 
the provision of stud males. Besides meeting 
the needs of the province for pig meat, export 
was allowed to the Punjab and Bengal to meet 
the requirements of the army. As the interest 
and demand created are continuing, the Depart- 
ment has taken over the army’s surplus piggery 
at Babugarh and will nm it to provide stud 
boars. 

Sheep and goat markets 

The important sheep and goat markets for 
the province are Deochara (Bareilly), Khair 
(Aligarh), Idgah (Agra), Madnapur (Mainpuri), 
Bajhera (Shahjahanpur), Eetehpur, Gubnahura 
(Basti) and Simraianua (Basti). All these are 
being attended to by the staff and their sale is 
regulated. 


INLAND FISHERIES, VOCATIONAL TRAINING COURSE^ 


India. 


HE development, of fisheries has been 
recognized «as one of the main items of 
post-war reconstruction programmes in 


The Royal Commission on Agriculture strongly 
advocated that all measures practicable 
towards developing the inland fishery resources 
of this country, should be taken. 

It is therefore imperative that everything 
possible should be done to invite the attention 
of the men in the Defence Services to the 
splendid opening that lies before them in this 
line and to educate and train such of them as 
are willing to take rural pisciculture seriously. 

Object 

The object is to train as many I.O.Rs. as 
possible in rural pisciculture, to demonstrate 
to them the handsome profits that accrue from 

' For the first batch of military and fishery overseer 
trainees (22 October to 15 November 1945), sponsored 
by tlie Bir^torafe of Fisheries, Bengal 


this industry and to encourage them to take to 
rural pisciculture as a means of livelihood or 
at least as a means of earning a supplementary 
income. 

Method 

At the instance of the Army, tlie Department 
of Fisheries, Bengal undertook this training. 
(The Army Department that deals with the 
question of resettlement of service men took 
the initiative ajid asked tbe Bengal Govern- 
ment to help). 

The Director of Fisheries planned the course 
which consists of series of leetmes in the 
vernacular (Bengali in the first instance). The 
trainees have been given ample opportunities 
to see the fishing and piscicultural operations 
carried on at the Government Fish Farms, 
and at other places in the suburbs of Calcutta 
and Sunderbans. 

Details : Every month 20 selected I.O.Es. 
are sent to undergo the course. Along with 
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them 10 Fishery Overseers of the Department 
posted at <liffereiit districts are sent to 
undergo training. The period of training lasts for 
three weeks and is divided into two parts—two 
weeks for theoretical and one week for practical 
training. At the end of each course a profi-* 
ciency test examination is held and the success- 
ful candidates are awarded certificates of merit. 

Lectures 

Theoretical: A short coiirse of lectures is 
given in the theoretical elas>s under the following 
heads : 

(1) Oenerai ; ecology and biology of fish 
ponds. 

(2) Hatchery pits, nurseries, roaring and 
stocking ponds. 

(3) Various types of ponds, and how to correet 
non-productive ponds. 

(4) Preparation and care of fishery ponds. 

(5) Manuring of ponds and its significance. 

(6) Distinguishing features, feeding habits 
and conation of Jcathi rohi^ mrigal and kalbasv ; 
advantage of mixed farming. 

(7) Factors infiiiencing growth of fishes, 
artificial feeding. 

(8) Breeding habits of the principal carps. 

(9) Collection and transport of larvae and 
fry. 

DO) Economics of carp culture. 

(11) Fish parasites and diseases, and how to 
control them, 

(12) The fish farmer md his implements. 

(13) Fish marketing on a cooperative, basis 
and collective farming. 

(14) Public health fish farming. 

(15) Agriculture and fish culture as correla- 
tive industries. 

Dr S. L, Hora, Director of Fisheries and 
Officer-in-charge, Training Course, delivered a 
lecture on economies of carp culture, Mr K. N, 
Das, Superintendent of Fisheries, opened 
the class with a lecture on general fishery 
matters and Mr S. P. Basu, Suj)erintendent 
of Fisheries and Lecturer-in-eharge, Training 
Course, delivered the remainder of the lectures. 

Practical 

The practical course is for one week and 
consists of : (1) identification of fishes (carps), 
(2) identification of predacious fishes, (3) identi- 
fication of larvivorous fishes, (4) demonstration 
in cleaning the bottom of and clearing weeds 
from, fish ponds,! (5) eradicating predacious 
fishes and (6) demonstration in the manuring of 
jphds and in the artificM feeding of fish. The 


majority of the practical classes were held in 
the Government Fish Farm but the trainees 
were also taken to study conditions on the 
spot to the following places: (1) the nursery 
tanks round about Calcutta, (2) sewage irriga- 
tion fishery and (3) spawn and fry markets. 

.Thanks are due to the following gentlemen : 
(1) Mr A. H!. Bhuiya, Proprietor, Bagmari Ideal 
Fishery, Bagmari, Calcutta, for allowing the 
teachers to study the conditions of his nursery 
rearing and stocking ponds and for demonstrat- 
ing to the students the method of cleaning the 
bottom of and cleaning the w'eeds from his fishery 
area ; (2) Babii Nripeiidra Purkayast, Officer-in- 
eharge, Bidyadhary Spill Area Matsyajibi 
Samabay Samity, 24-Parganas, for showing 
them the sewage irrigation fishery, the method 
of catching fish in fresh water hlieri, the method 
of transport of fry and difter(*nt fishing imple- 
ments ; (3) Mr Hauiff, Proprietor of Ilazinagar 
Fish Farm, Sundarbans, to stinly tlie paddy- 
cum-fish culture ami salt water fishery ; 
(4) Messrs. Globe Nursery, Diuu-Uum, 24-Par- 
ganas, in allowing them to study their nursing, 
rearing and stocking tunics. 

All the practical classes were coiidiicted V>y 
Mr S. P. Basu, Superintendent of Fisheries and 
Lecturer-in-eluirge in Hie Field who also ga\^e 
instructions at the a})ove“mentioned fisheries on 
th<‘ corrcet methods of pisciculture. Besides 
these the practical pra})hnnB were disenssed with 
the trainees in tlie field to give tlieni a first-hand 
information about pisciculture. 

Examination 

The proficiency test examination was held 
at the end of the course, on 15 November 
3945 at 1, Deodar Street, Baliygiinge. The 
test examination consisted of three papers. 
Two theoretical papers of 200 marks and one 
practical and oral paper of 100 marks. The 
trainees were examined in the theoretical 
paper on the following subjects : 

(1) Utility of pond culture. (2) Cultural 
operations — (a) characteristics of tanks required 
for hatchery, nursery, rearing and stocking, 

(b) defective tanks and how to correct them, 

(c) different kinds of manures used in fishery 
tanks and how^ to apply them, (d) methods of 
improving annual and perennial tanks and how 
to utilize them for improving fish farms. 
(3) General characteristics of identification of 
major carps of Bengal. (4) Ecology and biology 
of fishery ponds and the factors influencing the 
growth of fishes. (5) Breeding habits of principal 
carps of Bengal and transport of their larvae 
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NOTE ON COOPERATIVE FARMING 

Bai Bahadur R. K. Prasad 
Registrar Cooperative Socdeties, Bihar 


experiment of cooperative farming 
I was taken np only very recently in two 
Sl areas in Mnmffarpur district. The first 
experiments are being made at places where 
Gane-growers' Cooperative Societies are fairly 
well-established, viz. Bitbauli and Silout. 


Generally the old members of the society or 
societies volunteer to have the experiment 
made with their plots and where there are 
intervening plots belonging to non-members, 
these are also included in the scheme, but with 
their specific consent. Under the existing 
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and fry. (G) Economics of carp culture, collec- 
tive farming and the implements re<piired for 
fish farming. (7) Relation between pond culture 
and pisciculture, as correlative industries. 

The practical examination consisted of 
identification of the following fishes : carps, 
predacious, larvivoroiis fishes. The oral 
consisted of utilization of the fishes for fish 
farming, method of eradication of predacious 
fishes, etc. 

Dr Nazir Ahmed, Superintendent of Fisheries, 
examined the trainees as an external examiner, 
for which thanks are due to him. Fourteen 
military and 9 fishery overseers, 23 in all, 
appeared in the examination and all of them 
were successful. The result given in order of 
merit is as follows : 

Fishery Overseer 

Positions are given in order of merit 

Distinction (65 per cent and above) 

(1) B. Majumdar (Fishery Overseer, Birbhum) 

(2) Sliib Nath Mukherjee (Fishery) 

Overseer, Santiniketan) 

(3) Akram Ali (Fishery Overseer, 

Tippera) 

(4) G.B. Gorey (Fishery Overseer, 24-Parganas) 


Second 


Credit (50 per cent to 64 per cent) 

(1) Shamsui Huque (Fishery Overseer, Dacca) 

(2) McL Zaynal Abedin ( „ „ Chittagong) 

(3) PravakarDas ( „ „ Midnapore) 

(4) K. A. Kiiddus ( „ „ Bankura) 

(5) Md. Kabir Hussain ( „ ,, Bakhergunge) 

Military trainees 

Position given in order of merit 

Distinction ( 65 per cent and above) 

(1) Hav. A. Latiff No. 770785 (RJ.A.S.C.) 

(2) Hav. Clk. K. R. Bose \Brack6tted second, 

No. 1733 (I.E.M.E,) / fit to be instructor 


(3) NK. T. Hussain No. \Bracketted second, 
195328 ( R.T.A.S.C.) / fit to be instructor 

OreMt { 50 per cent to 64 per cent) 

(1) NK. K. Uddin No. 24174 (LP.C.)l ... 

(2) Hav. A. Rashid No. 26807 (I.P.C.) 

(3) NK. J. Abedin No. 191601 (LP.a)J 

Pass (40 per cent) 

(1) L/NK, A, ZaiilNo. 32314 (I.P.C.) 

(2) L/NK. N. Mam No. 502499 (I.P.C.) 

(3) Sep. S, Ahmed No. 581051 (I.P.C.) 

(4) L/NK. 8. Ahmed No. 19864 (I.P.C.) 

(5) Sep. S. Uila No. 631932 (I.P.O.) 

(6) Sep. H. Mia No. 181521 (I.A.O.C.) 

(7) L/NK. Z. Ahmed No. 625614 (I.P.C.) 

(8) L/NK, A. Rahman No. 522788 (I.P.C.) 

Conclusion 

In conclusion it may be pointed out hbre 
that, although the course was very short, 
attempts were made as far as practicable to 
give them a sound basic knowledge of pisci- 
culture and practical demonstrations in pisci- 
culture. Dr S. L. Horn, Director of Fisheries, 
and Officer-ill-charge, Training Course and Col, 
Bapty, S. R. L. 0. Bengal and Assam, took 
much interest in the course and gave ample 
facilities for making the training a success. 
The military authorities w’^ere,kind enough to 
depute one three-ton truck, or railway warrants 
whenever necessary, to take the military trainees 
to the different fisheries in Calcutta and suburbs. 
On account of these facilities, the trainees were 
able to see many fisheries within this short 
period, which otherwise would have been 
impossible. Thanks are also due to the Govern- 
ment of India and the Government of Bengal, 
for allowing Mr S. P. Basu, Superintendent of 
Fisheries and Lecturer-iii-Cliarge, Training 
Course, to deliver the lectures and to take 
practical classes during the whole period of 
training. 
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byelaws all agriculturists can come in as 
members of tbe society. 

Cooperative society 

These societies have formed a sub-committee 
to ‘carry on this experiment of cooperative 
farming mider the guidance of departmental 
officers. At Bithauli 45*76 acres of land in 
one bloc and at Siloiit 44 acres in two blocs 
have ]>een voluntarily placed at the disposal of 
societies for cultivation purposes. The growers, 
both members and non-members, have signed 
a contract to this eflcct and they have retained 
their right to ownership over those plots as 
before. They have further agreed not to make 
any change in their right over those plots 
without the consent of the society. The 
society, through the sub-committee, will carry 
on cultivation in the best possible manner with 
the full cooperation and assistanee of the 
growers concerned. The help rendered by the 
growers mil be duly accounted for and suitable 
return will be given to them out of the produce 
which will be debited towards the cost of cultiva- 
tion. The members ha\"e agreed to contribute 
cm this basis. The marketing of produce will bt* 
done just like sugarcane if desired by the mem- 
bers concerned and cash wdll be paid to them. 

The funds 

The funds of the societies have been placed 
at the disposal of the sub-committee to finance 
this experiment and they have been also 
advised to borrow both short-term and long- 
term loans either from their ovrn Central 
Marketing Union or the Provincial Cooperative 
Bank or the Government. The Joint Kegistrar 
has been pleased to sanction them Bs. 2CS each 
out of Bs. 1,000 placed at his disposal for 
meeting the initial expenditure and the Govern- 
ment have been further approached by tlie 
Joint Registrar to place 1 *62 lacs of rupees, 
which represents the saving in the eonipensa- 
tion fund, at his disposal for the purpose. The 
societies are not in a position to incur heavy 
capital expenditure at present and that is why 
the Government is being approached for necessary 
financial help. The' immediate needs in these 
societies are for wells for irrigation and constant 
and regular supervision by the officers of 
Agriculture Department. 

Supervision 

The sub-committee and the managing com- 
mittees of the societies wiii actually supervise 
the operatidn of this schema in close contact 


with the Government staff of the Cane-growers^ 
Cooperative Societies in cliarge of the area. 
One supervisor of Caiie-growers’ Cooperative 
Societies has been deputed at each of the tw^o 
societies specially for this work. 

The two societies are reported to be carrying 
on marketing of sugarcane for some years in 
the past on cooperative line most successfully. 

The land has been surrendered to societies 
by growers for cultivation wdiich is being done 
on behalf of the societies on cooperative basis. 
To demarcate the individual possession of each 
member-grower, the entire bloc has recently 
been surveyed by an aynin and a map of each 
individual holding together with the necessary 
details has also been prepared for guidance in 
future. 

Labour 

Labour is paid for at the market rate in cash 
if so desired or the same is credited to the 
account of the person concerned. The surplus 
resources of the growers both in man powder 
and cattle, or implements or even farmyard 
manure, etc. are given prefermiee to tln^ 
ordinary hired labour of outside growH^rs who 
are only reijuired to make up shortage, if any. 

After tneeting the cost of cultivation and 
paying the charges of rent or revenue over the 
land, a provision has been made depreciatfion 
and the repayment of loan hy instalments 
which might be 10 to 20 per cent of the saving. 
The rest of the produce \Yill be shared by the 
grower members on the basis of their land 
areas proportionately in kind or if it is to be 
sold and the cash value to be appropriated by 
the members, the sale , will be effected co- 
operatively. 

Besides these two societies of Muzaffarpur, 
three Cane-growers^ Cooperative Societies of 
Ohamparan, viz. Churiharw^a, Paiuley-toia and 
Jhakra, have also started this experiment of 
cooperative farming in 98 acres, 9 acres and 
10 acres of land respectively. 

Consolidation of holdings 

About measures to be adopted to accelerate 
consolidation of holdings and to prevent frag- 
mentation in future, the author may mention 
that an attempt was made in the past to carry 
out experiment regarding the consolidation of 
holdings on a cooperative basis in two of the 
Government Estates, viz. Khurda and Bettiah. 
The experiments were failures and the concensus 
of opinion was that consolidation of holdings 
was not possible under the existing Tenancy 
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Laws and the conservatism of the agriculturists. 
The biggest obstacle is anticipated from the 
landlords* It may be argued that even 
if some of the landlords agree, there is no 
justification for the Government to spend money 
on staff as there is no return. From the Punjab, 
it is reported that consolidation of holdings has 
materially improved the areas and consequently 
the produce. The Government took advantage 


of this at the next settlement ; the increased 
revenue made up for the money that was spent. 
But in a permanently settled area like Bihar, 
the Government cannot get anything out of the 
increased revenue. The author is of opinion 
that once multi-purpoae whole village societies 
are organized and are run in a healthy condition 
we might try consolidation as an experiment in 
suitable areas. 


U NDEE the peculiar climatic conditions of 
Balucliistau, there are several very serious 
pests of fruit trees, vegetables and crops. 
In order to deal with them effectively, the 
small Entomological Section has been consi- 
derably enlarged since May, 1945. One of the 
major problems is the control of codling moth 
which destroys about 80 per cent apples, pears 
and quinces, particularly in the old orchards. 
The work, consisting of the control of the 
pest in the province itself and checking its 
spread from Afghanistan into Baluchistan and 
from Baluchistan to other parts of India, has 
been taken in hand and thousands of trees have 
l)een cleaned, during winter, of the hibernating 
larvae of codling moth. In spring, regular 
lead arsenate sprays will be given to kill 
the progeny of moths developing from the 
larvae which might have escaped destruction. 
Arrangements for the fumigation of fruits are in 
hand in order to check its spread. Grass 
hoppers threatening the germination of wheat 
crop in the Loralai district were successfully 
controlled by poison baiting. A preliminary 
survey of the major crop and fruit diseases was 
conducted by the Mycologist and efforts were 
made to popularize the seed treatment method 
against the bunt of wheat in Quetta valley, 

Need for mechanical cultivation 

Of late, a great need for mechanical cultiva- 
tion has been felt in Baluchistan. There are 
vast tracts of land which despite their fertility 


remain uncultivated for w^ant of labour and 
draft animals. Under the ‘ grow more food ’ 
drive, the Government intended to introduce 
mechanical cultivation and as a result of this 
several tractors have recently been imported 
and arrangements for other necessary equip- 
ment are in hand. Efforts are being made to 
increase the production of fresh vegetables 
in order to meet the growing demand of military 
garrisons in Baluchistan and Sind and of the 
cml population of Quetta and Karachi. 
Necessary facilities, e.g. monetary help, artificial 
fertilizers and farmyard manure are being 
provided to the vegetable growers by the 
Government. To give impetus to the ^ grow 
more food ’ campaign, the Government of India 
have recently sanctioned a scheme for convert- 
ing the vegetable and town-refuse intio compost. 
It is proposed to start 25 centres in the inoviuce 
aiming at a production of about 6,000 md. 
of ready comxjost from each centre within a 
period of about six months. Prizes of Bs. 500 
per centre have also been provided to induce 
the zamindars to dig pits for compost-making. 


Canning of fruits and vegetable 

A public limited company for canning and 
preserving fruits and vegetables has been 
floated with a subscribed cayital of over 
Rs. 5,00,000. A suitable site for the factory 
has been selected, arrangements for machinery 
are in hand and it is hoped that the factory will 
start working in the coming fruit season. 




In other lands 


MINERAL POISONS AFFECTING STOCK 

I). IL Le «oubf 


following is as gpuoral a treatinpixt as 

I possible of the manner in whieli stock 

A may gain access to poisons, the syniptoins 
which follow, aii<l the comnion antidotes an<l 
general preventive measures necessary to lu'oid 
a recurrence* 

Lead 

' The poisonous forms of lead arc litharge, red 
lead (used in paint and for plumbing), white 
lead (the common pigment, also us(k1 in the 
manufacture of Hnolcuni and oil-elotli), lead 
arsenate (for spraying fruit trees), and tJie 
common metallic lead* 

Most common source of lead poison is paint. 
Victims are usually cattle which have an 
apparent liking for the sweet taste and several 
cases of poisoning in this way have been 
reported. 

Another known case is w^here fcw^o eows died 
suddenly with acute symptoms arising from 
arsenate of lead spray. 

The acute symptoms are colie, convulsions, 
coma, blindness, coldness of extremities, and 
passing of hard black faeces. Symptoms may 
appear after the first day and up to a week from 
the time of taking the poison. 

Horses are less susceptible than cattle, pigs, 
or sheep. Birds, however, are most susceptible 
to this poison and care must be taken when 
painting a fowl run or, more particularly, a 
cage for members of the parrot family which 
cling to the wire. Treatment, which is likely 
to be successful if started in good time, consists 
of a drench of Epsom salts {6 oz. to cattle) 
follow^cd by raw milk and tea or coffee, lircwed 
strong and allowed to cool. 

Arsenic 

Arsemo occurs in a poisonous or toxic form in 
weed-killers, wheat-dressings, and sheep-dip. 
As an oxide (white arsenio ) it is almost insoluble 
and not dangerous, but the alkaline salts of 
sodium and potassium are readily soluble. 
Thesis salts which are mixed with, sulphur, soap, 
.und m pn to form sheep dip ooutain about 20 


per cciii. of .soluble ursciiic?, and 3 ]>{?r cent 
insoluble arsenious sulphide for protection be- 
tween dippings. 

Most (lunger cornes from dips. Dipping 
rams whil(‘ hot after droving and allowing 
stock to gru 2 ;e over pasture contaminated by 
the overflow from dij) and draining pens are . 
known to have been factors contributing to 
arsenic' 

When poisoning occurs, symptoms of acute, 
gastritis with colic, thirst and great \veakuess, 
staggering, straining, and so on are quickly 
apparent. Death usually occurs within a day 
or two, hut stock sometimes die so quicklv 
that symptoms are not noticed. 

Cattle and dogs should not b(i dipped or 
sprayed in a dip prepared for sheep as the 
poison may be taken by the mouth or through 
broken skin. 

Directions for mixing dip should be follow- 
(‘.d carefully. When practicable, administer 
emetics and purgatives, then, with siuhII 
animals, milk or egg white. Antidotes are 
calcined magnesia or ferric h^Tiroxide, but oil 
with limexvater and linseed tea, which are more 
likely to be readily available, are effectixT. The 
dip, of course, should be WHvshed off the skin. 

Zinc 

Zinc has caused losses mainly of pigs. iMaiu 
source of the poison is new gaivaniized piping 
from which the lining has been dissolved by 
the acids of stale milk. The zinc passes into 
the milk in a soluble fijrm. Pigs have been 
affected on several farms, the symptoms being 
swelling aiid tenderness of the joints, with 
consequent lameness, loss of condition and 
death. The antidote* for zinc poisoning is 
carbonate or bicarbonate of soda with demul- 
cents such as raw milk or white of egg. Usualij^ 
however, the s^nnptoms are noticed after the 
trouble has gone too far for effective treatment. 
Prevention should be the aim. The pipes 
should be washed out with water. The water 
must be discarded before pumping the milk 
through to the pig troughs or holding barrel 
These precautions are necessary only while 
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tile pipes are new. Once tlie surface lias 
corroded the clanger is past. 

Carbolic acid 

Carbolic acid, a coal tar derivative, has 
frecpiently caused coal poisoning, mainly in 
small animals. Dogs and cats are highly 
susceptible to this drug in its various com- 
pounds — creosote, phenol, and so on — which 
are used as divsinfectants in skin dressings and 
for baths. Symptoms are muscular twdtchings 
followed by paralysis, vomiting, and weakness. 
Death or slow recovery results. The poision 
can be absorbed through skin broken by 
scratching or biting, as with dogs suffering from 
eczema. Trouble is known to have occurred 
when carbolic soap was used in giving an 
enema and again when a disinfectant was put 
in a bath to kill fleas. The lethal dose through 
the alimentary tract is 1 oz. for a horse and 1 
to 2 drachms for a dog. The amount absorbed 
through the skin cannot be measured. Flesh 
after death by poisoning will give the character- 
istic smell. The antidote is Glauber salts 
(sodium sulphate) administered in solution 
by the mouth, and, of course, any carbolic 
on the skii) should be washed off with plenty 
of water. 


Strychnine 

Strychnine, as a common rabbit poison, is 
used by many stock owners. Care should be 
exercised in handling this poison because of 
the rapid and seriouvS effect it has on farm 
animals and, indeed, on the careless rabbiter 
M^ho does not wash his hands before handling 
food. 

At least one farmer is said to have reported 
his kill after a rabbit drive as ‘ two hundred 
rabbits, two dogs, and three pigs ' ! He had 
neglected to tie his dogs up until all the rabbits 
had been collected. He had mixed up the 
strychnine in a shearing shed also and the pigs 
had had access to the shed. 

Strychnine is present in the seeds of plants 
such as mix vomica and is used as a tonic and. 
stimulant in medicine. Used for rabbiting, 
however, it is a white crystalline powder, 
coloured pink artificially for safety, and in 
this form is a much more powerful poison. 


Bymptoms are shown in a powerful stimulus 
to the nervous system, especially the spinal 
cord, and tetanic spasms, with curvature of the 
back, tenseness and quivering of the muscles, 
are evident. Bespiration is arrcvSted and death 
occurs from asphyxiation. The antidote wdiicli 
must be printed on the poison container is a 
strong mixture of mustard and waiter or a 
strong salt solution to induce vomiting and 
so get rid of the poison. This should be 
followed by strong tea or coffee brewed and 
allow^ed to stand. Care must be taken that the 
fluid does not enter the lungs during a spasm. 
The remedy mmst be quickly administered. 
Tobacco and chlorodyne have been found 
effective as cures. 


Caustic soda 


Caustic soda has been known to cause poivsoii- 
ing of pigs and calves. Used in and about 
cow sheds for cleaning machines and so on it 
is liable to get into utensils for feeding milk. 
It is a strong alkali and has a corrosive action, 
burning the tissues of the mouth and stomach. 
The antidote is a weak acid solution such as 
vinegar or lemon which should be given at once, 
although after burning has occurred healing will 
be slow. 


Common salt 


Poisoning by sodium chloride or common 
salt has been reported among cattle, sheep, pigs, 
dogs, and poultry, the symptoms varying in the 
different species, but showing mostly in intense 
pain, dullness, diarrhoea, vomiting, collapse, 
and death. Sometimes the salt has been fed 
by mistake or has been added to food for medi- 
cinal purposes in excess of a safe amount. 
Trouble has occurred through rock salt becom- 
ing dissolved in rain water caught in troughs, 
and the strong solution drunk by stock. 
Water or food containing 1*5 per cent and up- 
w^ards of sodium chloride have caused symp- 
toms in st<mk and poultry and should be regard- 
ed as dangerous. Treatment consists of giving 
emetics such as mustard and water, follow^ed by 
stimulants such as strong tea and demulcents 
such as milk and wdiite of egg.— -Eeproduced 
from New Zealand Journal of Agriculture^ 
January, 1946. 
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GRAZING AND PASTURE RESEARCH IN THE CENTRAL 

PROVINCES 

8akdab Bahadur »Sakdar Gurdial Hingh La^iba 


experiiueutal work done so far in 

I tlie Oeutrai Provinces aiirl Berar is 

A summarized below. 

Witli continuous and unrestricted grazing, 
tbe grazing grounds tend to deteriorate. Perio- 
die closures and control of incidence is believed 
to increase tlie productivity. In the absence 
of any data to show optimum grazing closure 
cycles and incidences, they were arbitrarily 
fixed and experiments were initiated to see if 
the prescribed restrictioiivS were actually im- 
proving the yield or not. In 1931, a number of 
one-tenth acre grass plots were laid out in 
various localities. The yield from them was 
detenninecl when hand-mown at intervals 
and when only one cutting was done towards 
the end of the growing season. The data 
collected failed to give conclusive evidence 
whether one cutting or several cuttings were 
more productive. Presh plots were laid out 
in 1932 and assessed. But again the figures 
failed to produce reliable results. It was 
realized that the investigation was subject to 
many vitiating influences and conclusive indica- 
tions could only be obtained if the experiments 
were conducted on a large scale for a number of 
years under the supervision of trained officers. 

Effect of closures on grass production 

In 1934, a detailed investigation was com- 
menced in the grazing grounds of Saugor and 
Yeotmal in coiisultatimi with the central 
silviculfcurist. The treatments under eonipari- 
aon were three intensities of incidence, three 
Bite qualities and various grazing closure cycles 
varying from 1 to 10 years. The layout of the 
plots was designed to ensure initial compHra- 
bilit}^ and to eliminate the effects of seasonal 
variations. Nearly 150 one-tenth acre plots 
were thus assessed during the years 1934-37. 
An analysis of the data once again showeil 
that the effect of uiicontroiled variables 
completely swamped the variations due to 
treatments under study. Thus even this 
elaborate investigation failed to give definite 
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iiuiications regarding the effect of closures on 
grass production. It henvever taught ns a 
lumiher of lessons. The chief lesson learnt 
was that in intricate investigations like regula- 
tion of grazing, many vitiating influences such 
as heterogeneity of the area, climatic variations, 
etc. are to be contended with. The axp eri-^^ ^ 
ments must be on a large scale and spread 
a luimher of years. 

Assessing the productivity of plots 

The first obvious step was to evolve a tech- 
nique for correctly assessing the productivity 
of any area by an inexpensive method before 
the effects of two treatments can be compared 
inasmuch as the treatments must be applied 
to strictly comparable samples. In 1938, 
therefore, a fresh investigation was started with 
a view to find out teehnhpie fin* assessing the 
comparative productivity of plots of convenient 
size, viz, 66 ft. and also to determine the number 
of replications required. An area of about 
12*5 acres of grazing ground near Nagpur was 
selected. The area was divided into 66 ft. X 
66 ft. plots. After trying several methods of 
assessment and assessing various percentages 
of the plots on different sizes of quadrats, 
eventually a practical method has lieeu evolved 
wdiich is summarized below. 

A practical method 

An area of not less than 6 acres, i.e. sufficient 
to get 30 replications of the pasture (‘o’^Tring 
the entire range of variations should be selected 
when the comparative merits of two treatments 
are to be assessed. The entire area should be 
divided into 66 ft. X 66 ft. plots. Fifty per 
cent of. these plots selected l>y drawing lots 
should be allotted to one treatment and the 
remaining 50 per cent to the other, Bach of 
these plots may be assumed to be divided into 
100 quadrats 6*6 ft. by 6*{) ft. by lines parallel 
to the plot boundaries. 

After the treatments have been applied and 
the grass is ready for harvesting, preferably 
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just beibrc seed has i.e, about Noyciu-* 
ber-Deceniber, 25 <j[uadrats 6 ft, to 6 ft. should be 
laid out ill each plot by drawing lots and the 
herbage in each assessed occularly. In the 
Nagpur Pasture Investigation, the following 
data was recorded by occular estiiuation : 

1, Defisity of docking 

Very sparse . . 0--r50 per cent stocked 

Bparse .. SO-Td per cent stocked 

Thick . . 75“100 per cent stocked 

Very thick , . Over stocked 
IL The prevailing type of herbage 

(a) Important fodder species 

(i) Sheda {Bchima nomostmi^ stapf.) 

(ii) Mmhan {Iseilema laxum, Hack.) 

(iii) Marvel-lahan (Dicantlmmi annnUUum, 
A. Cassus) 

(iv) Marvel-niothi [Dimnthmm caricoswruj 
A, Cassus) 

(v) Blinijimr (Aly si carpus rugosus) 

(vi) Sheora {Indigofera Imifolia) 

(b) Less important fodder specie,s 

(i) Kusal {Heteropogon contortus^ Beaiiv.) 

(ii) Ghonad (Themeda quadrivalvis, 0, Ktze.) 

(iii) Di'wartan (Andropogon pumiUs, Roxb.) 

(iv) Gadkasheda {Chrysopogon QnonfanuSj 
Twin.) 

(o) Non-fodder species collectively 
III. Percentage area occiqded separuiely by 
species in the case of types (u) and (b) and 
collectively for all species in the mse of 
type (c) mentioned above and the percentage of 
unoccupied area. 

Before the experiment was started it was 
decided that a 10 per cent significant difference 
between two treatments would be accepted as 
showing the superiority of one treatment over 
another. 

The above technique can be employed for 
comparing the effects of such treatments as 
burning, weeding at various intensities, harrow- 
ing, manuring, reseeding, etc. This technique 
however cannot be employed for treatments 
involving grazing or mowing of grass. Further 
experiments are needed to find out a suitable 
technique for such treatments. 

Subsidiary investigations 

Besides the above experiments, certain 
subsidiary investigations were also carried out. 
These and the indications obtained from them 
are given belovr : 

(a) Chemical composition of various fodder 
species found in the pastures. 


Representative sainph?s of certain important 
species were selected from good and poor 
localities and chemically analyzed. The analy- 
ses show that there is no appreciable difference 
due to locality factors so far as the organic 
nutritive constituents are concerned but certain 
species such as nusJum {Iseilema laxum)^ 
iinmatan (Andropogon pmnilis) and marvel- 
niothi {Dicanthmm caricosimi) when grown in 
good locality are somewhat richer in phosphoric 
acid than when grown in poor locality. As 
regards the nutritive value as judged from the 
non- mineral nutritive constituents of individual 
species for a gmm weight of herbage j diwaratan 
(xindropogon pumilis) was the best but in the 
basis of the mineral and non-mineral consti- 
tuents together, marvehlahan (Dicanthium 
annulatum) was the first followed by marvel- 
mothi {Dimntkium caricoswm)i nmhmi (heilam 
laxuM)j hmd (Heteropogon contortus) and sheda 
(Bchima nervosum). On the basis of dry matter 
and total food units yielded per acre, kusal 
was the best though somewhat poor in phos- 
phoric acid and protein contents showing there- 
by that if the species is cut a little before the 
dead ripe stage, it is a valuable fodder. The 
prejudice against it is mainly due to its being 
harvested at a period w^hen its lawns have 
hardeiied. 

(b) Soil samples collected and analysed for 
mechanical composition, organic carbon, nitro- 
gen cojitent and pH value from good ’ and 
‘ j)oor ’ sites as adjudged by the herbage growing 
thereon showed that difference is not appreciable. 
It would thus appear that the quality of her- 
bage depends on (i) the moisture content of the 
soil which is greater in deeper soils and lasts 
longer, (ii) the volume of soil tapped by the 
fodder species. 

(c) Samples from herbage collected from areas 
carrying the followdug types of pastures were 
analyzed. 

(i) Best type found on fairly heavy and 
moist soils (yimhan-niatvel consociation), 

(ii) medium type found on coarse but still 
fairly deep soils (sheda-kusal oonsooiatioii), and 

(iii) poor type occurring on very poor and 
.shallow soils (bliurbhim-diwartan consociation). 

These showed that there was no correlation 
between total exchangeable bases and the 
nutritive value of the herbage produced. The 
variation is due to causes other than the mineral 
composition of the soil, jirobably due to mois- 
ture contejits. 

The herbage was also analyzed for mineral 
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aud noii-miiieral eoiivst-ituoiita and the value 
of food-units. These analyses did not justify 
ihiiy useful conclusions, lu fact they failed to 
show the comparative obvious merits of the 
three types. 

(d) Succession. Changes in the composition 
of herbages were also noted as a result of closure 
and aiiimai cutting after seeding. These showed 
that in the lirst year or two the proportion of 
Cassia iolu decreased and that of kasal [Hetero- 
pogon mniorlm) and sheda {Hchimk norimum) 
increased. In the next year sheda increased 
suppressing even kimil hut allowing and 

marvel to come underneath it. At this stage 
the pasture is at its best. It begins to deterio- 
rate on further closure as the coarser graswses 
{Themeda (piadrivahns) aud p/mikk {Algmda 
vetria) appear and begin to spread. 

Immediate problems 

The problems of immediate importance to 
this province reipiiring investigation are : 

(i) Determination of a suitable technique for 
assessing pastures when the treatment to whit*h 
they are subjected involve grazing or hand- 
mowing of licrbage. 

(ii) Determination of the effect of the follow- 


ing treatments on pastures with due regard to 
the costs invoived, ^ 

(a) Burning before the growing season. 

(b) Bhrub-cutting and weeding of non-fodder 
species. 

(c) Draining, soil working and maimring. 

(d) Closures to grazing for 1, 2, 3 and 4 
3 "ears respectively and annual grass cutting 
just before the dead ripe stage. 

(e) Effects of division of the pasture into 
])iocks and permitting grazing in the blocks 
for a <iay, say on 7 days cycle, 

(iii) Detenniiiatiou of the optimum grazing 
■\closure'cyclew 

(iv) Determinatioii of the effect of control 
of incidence. 

Suggestion 

It is suggested that a. special section to deal 
with pasture and grazing problems should be 
created aud put in charge of an agrostologist 
as the silviculturist has a number of other 
problems to investigate. The agrostologist 
should be provided with adiMpiate staff, funds 
aTid ('(piipmeut to ehiciently carry on the work 
ent rusted to him.- -Keproduced from The Indian 
Forester, December, 1945. 


f isher ms, .. 


7iTH a long coast-line of w'-ell over 
\A/ miles and the rich deltas of big 
VV rivers such as the (ranges and the 
Indus and mmierous lakes, tanks and ponds, 
India possesses plentiful resources of potential 
supplies of fish. Fish is a nutritive food 
containing as it does certain vitamins and 
mineral salts. Its proteiti content equals that 
of meat and it takes an important place among 
the protective articles of food. In a country 
like ours, where the average man is accustomed 
to a cereal diet which is ill-balanced and where 
the intake, of meat aud milk is very low, fish 
would serve as a vital supplement. The results 
of a marketing inquiry held in 1941 showed 
that the annual production of fish stands at 
17,930,000 md. or 658,707 tons approximately. 
Of this quantity two-thirds is sea fish and one- 
third inland fish. At present the per capita 
consumption of fish in India is about 3 to 4 lb, 
or roughly 0^2 oz. per day. In view of the small 
quantity of meat and milk consumed by the 
people, the intake of fish ought to be increased 


to 2 to 4 oz. daily. Happily, there is iiot the 
same prejudice against fish-eating as exists^ in 
respect of meat and hence the total production 
can ]>e safely increased ten times the present 
output to cope with the requisite demand. 

A neglected Industry 
Fish culture and fish farming have been 
practised in India since the ancieiit times, i)Ut 
there are perhaps a few industries so neglected 
as fisheries. The industry is entirely in the 
hands of a backward comiimnity dominated by 
powerful classes of creditors and middlemen. 
Indian fishernmn follow obsolete, traditional 
practices aud show little inclination to make 
improvements or to strike new paths. Tlieir 
activities are limited and characterized by a 
lack of enterprise. The bountiM resources of 
deep sea fish have never been tapped and the 
scope of fishing operations kns not extended 
beyond 10 miles of the coast. Even in routine 
matters there is the same aversion to progress. 
The types of nets and other materials used, 
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tlie JBethods of drying, ciiriug, preservation, 
handling, packing, trans]3orfc and marketing 
are the same as have been handed down over 
generations. This has been the state of affains 
while the industry is left to the feeble efforts 
of an ignorant and poor class of fishermen ; 
but in recent years even with Btate encourage- 
ment very little progress has been made. In 
Bombay and Madras trawler experiments were 
made to increase the cpiautity of catch, but 
they lailed chiefly because there was a paucity 
of trained persons, suitable vessels, data regard- 
ing fishing grounds, their movements and habits. 
The problem of fisheries must be tackled from 
different angles such as scientific investigation 
and culture, marketing re-organization and 
amelioration of the condition of fishermen. The 
outstanding needs of the moment are suitable 
vessels, refrigeration facilities, scientifically 
organized yards for curing fish, and improved 
means of transport both up to landing places 
and market centres. Fish is a highly perishable 
commodity and in the absence of cold storage 
facilities it has been found that hardly about 
25 per cent of the catch is consumed as fresh 
fish. The processes of drying and curing are 
most unhygienic and wasteful. Improvements 
must, therefore, be directed towards proper 
conservation, processing and transport. It is 
somewhat gratifying to learn that recently the 
Government of India have decided to purchase 
fishing boats and ice-freezing plants worth 
about Rs. 15 crores from Canada. 

A potential source of income 

Besides serving as an article of diet, fish 
provides means of income in many other ways. 
During the \var shark liver oil industry made 
notable progress and it has been observed that 
it constitutes a good substitute for foreign 
cod liver oil. The new industry must be piit 
on a sound basis so as to meet the inevitable 
competition of imported cod liver oil and 
vitamin A concentrates. Laboratories should 
be set up and research conducted to improve 
the methods of collection and extraction with 
a view to increasing its commercial utility. 
Side by side with research, measures must be 
taken to ensure good quality and to prevent 
the slaughter of young sharks. Tie chief 
by-products of fish include raw materials for 
medicinal and industrial oils and fish manure. 
In the coastal and deltaic regions fish culture 
would provide a profitable spare-time employ- 
ment. 


Need for research 

Endorsing the recommendatiun of the Fish 
Bub-Committee of the Policy Committee on 
Agriculture, Forestry and Fisheries, the Faiixine 
Inquiry Commission in their final report lay 
great emphasis on scientific knowledge and its 
application to the industry. No plan of 
deveiopment of fisheries can be complete without 
a cjomprehensive and far-reaching programme 
of research. In fact this is the real basis of a 
successful and prodiictini fishing industry. 
Research is essential so that resources may be 
]>roperly c.stiiiuited, most valuable grounds 
disco vereil and charted and ])lans based on 
exhau.stive knowledge of fish distribution, 
migration and life history. The Commission 
point out the precedent of the U.K. and the 
U.B.A, and rightly urge that the it‘al incentive 
must come from the Government for intensive 
research with generous State aid so that the 
industry may be put on a commercial basis. 
The question of fishing craft and existing 
methods of culture also needs thorough investi- 
gation. 

Central Fishery Research Institute 

The organizational aspect of the reconstruc- 
tion of fisheries has been stre-ssed by experts 
over aird over again. The recommendations 
of the Fish Bxib-Committee envisage the esta- 
blishment of a Central Fishery Research 
Institute with two marine and three inland 
research stations. The cost is estimated at 
Rs. 60,00,000 and the recurring expenditure 
at Rs. 15,00,000. Provinces and States are 
also exhoHed to open their own research 
stations. The Central Research Institute would 
be charged with the function of carrying in 
various types of research, training w^orkers and 
coordinating the activities of the provincial 
and State research stations. The actual task 
of. introducing improved methods, organizing 
local fishing industry, improving means of 
storage and transport is of course a provincial 
responsibility. The existing staff of fishing 
departments in the provinces and States is 
inadequate and untrained and will require 
great expansion. Not only trained experts 
and research units are necessary, but a large 
force of trained ground staff is a matter of no 
less importance. The lack of trained workers 
is, in fact, a serious handicap to the growth 
of our fishing industry. It is also suggested 
that the immediate need in this regani can be 
effectively met by sending a number of scholars 
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f#tr training" itl Torrv Siaiioiij 

Ab<‘rfloc*n. and that nnfil an adpqnafe niini!>er 
(d‘ Indians is frainadj fornRi^n nxpnrts, wkn have 
speehili^sed " ill ' iishery .proh}eiiiS'.iif, the; tropioH,, ■ 
siioiikl he. engaged.. as an item of the. short Aerm ’ 
scheme. These are-iioi 'idaiitndmons Biigges*.- 
tioiis. bnt an. emergent rieeeH.Bit¥ ;a:8 tdioiiaandB’.of, . 
weirkm'H will l>e rinjnriefj if the imhistry is? to be ■ 
put- on an expamliiig and progressive basis. 
The jM'^eidou hue been Baefinetly expressed by 
the j^'iimine Inquiry ComiuiBsioii : ' On the one 
handj there is a primitive community using 


primitive iuid inellk'ieufc Muethods ; on the 
other, |Hik*ntiaiitk\s whieli can be realized only 
l>y re“organjzafcion on scientific and modern 
lines. The challenge must, however, be met. 
Wo ourselves place strong emphasis on in- 
creased production of fisli as a very important 
part of the programme for improving the diet 
of the popuiation^ The challenge can certainly 
be met, but not by moving at a snairs pace 
and marking time in considering schemes on 
paper. — ^Reproduced from The Eastern Economist, 
November 30, 1945. 
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"*1113 mamtenance of the cotton industry as a major national industry mider 
private enterprise is the keynote of the report of the Cotton Working 
party issued on 27 May 1946. A wide programme of re-equipment and 
reorganization ie set out in 34 recmmncmlations wdiirdi range from proposals 
for an immediate survey of the existing machinery and independent investiga- 
tion of the textile machinery of the industry to tht? formation of a Central 
Cooperative Marketing Company for furihf3r experiments in the utilkation of 
labour and a central Tactory owmed by the industry to try out new methods 
of production on a commercial scale.. Tim Cotton Working thirty, appointed 
in October 1945 by Sir Stafford Cripps as rresideat of the .Board of Trade, 
consists of Chairman, Sir George Schu>ster, four employers and four trade 
unionistK drawn from the main sections of the industry, together with lour 
iiidependent members. After reviewing the industry^ difficiiUies in the inter- 
war years, the report says tha.t workers available are likely to be less tha.u 
two-thirds of the numbers .required to man existing plant by pre-war luethods, 
Lancashire must, therefore, produce on a competitive basivS with a rektivei.y 
small highly paid labour force, using improved machinery giving higher 
output per worker. There must be greater continuity of productio.ii, more 
efficient use of labour and shift woxk and the industry must gradually be 
equipped with greatly increased number of modern Bpiiidles and looms capable 
of producing substantially more than the present output, A Central 
Cooperative Marketing Company is recommended as a ])ractical step to close 
link-up between producers and distributor. To coordinate the application of 
these proposals, tlie reimrt recommends Hpjxiintmeiit of a Cotton Council 
which would take over the functions of the present Cotton Board. — Reuter, 
Loudon, May 29, 1946. 


New Books and Reviews 


THE FIELD PUBLICITY ORGANIZA- 
TION 

(Issued by tlie (Jeiitral Office of tlie Field 
Publicity Organization, Deparfcmeut of 
Information and Broadcasting, Government 
of India), 

W cessation of hostilities, the 

\A/ post-war plans for the im- 

V V provement of rural India are awaiting 
execution. For working out these plans in an 
efficient manner the people, for whom these 
welfare measures are meant, should be told 
about these. For it is on the understanding 
and cooperation of the villagers themselves 
that persons charged with the welfare work 
must to a great extent depend. Piibiicity 
should therefore form an integral part of these 
post-war developmental schemes. The brochure 
under review provides an excellent guide which 
will go a long way to make publicity work in 
villages easy, effective and systematic. The 
aim should be to develop in the villagers a 
desire to work of their own accord for better 
villages. This can be achieved by educative 
publicity, by stimulating and canalizing the 
energy, interest and enthusiasm of the people* 
for better living. 

The problem is the medium through whicli 
can such educative programmes be brought to 
tlie notice of those for whom they are meant, 
Ob\dousiy him publicity, ‘ the best form of 
audio-visual publicity ’ is the most helpful 
means of providing authentic information. 
Since the supply of information films must 
necessarily be limited these can lie supplemented 
by lectures, illustrated by lantern slides or 
pictures. Exhibitions and demonstrations are 
important in visual publicity and competitions 
and shows are ‘ the strongest stimulant and 
spur to development effect’. A consideration 
of various other means of propaganda has also 
been included, A comparative estimate of 
different methods of propaganda has been 
given and the suitability of jiarticular types for 
jiarticular occasions or for particular purposes 
emphasized. Entertainment may be profitably 
combined with propaganda through dramas, 
songs and broadcasting of rural programmes. 

A scheme of Field Publicity Organization, 
the ‘ F.P.O.’, has been given and the functions 


of each office defined. ‘‘ The ' F.P.O.’ consists 
of a Central organiza.fcion with the Government 
of India which acts as an initiating, guiding 
and coordinating agency and, in the provinces, 
Provincial Organizations which form a branch 
of the Provincial Pul>licity under the Provincial 
Government the basis of the Provin- 

cial Organization is a fleet of Mobile Publicity 
Units of which, as the first stage, one unit is 
based in each civil District’’. The District 
Unit, happens to be the foundation of the 
‘ F.P.O,’. ‘ The Unit comes under the general 
administrative control of the District Officer 
Plans for conducting well-conceived and 
carefully organized piibiieity campaigns have 
been set out in great detail. Each campaign 
must have a definite object and a clear-cut 
plan of action ; all the possible means of propa- 
giinda ought to be utilized to gain the objective. 

There is a valuable appendix to the booklet 
giving instruction regarding the management, 
administration and control of the ‘ F.P.O.’, 
Tlie duties of the staff have been detailed there- 
in and the proper maintenance of ail equip- 
ment has been stressed. 

The brochure is well-written and neatly 
printed with, an attractive get-up. It is a 
useful publication and may very well serve as a 
veritable text and reference book to all persons 
interested in publicity work. — U.N.O. 

YOUR FOOD 

By M. R. Masani (Tata Studies in Current 
Affairs. Published for Tata Sons Limited 
by Padma Publications Ltd., Bombay, 
pp. 82, Re. 1) 

^*'*¥^HIS is a welcome volume from the pen 
I of the author of the well-known book, 
.1 India, Mr Masani discusses in this 
]}ook the problems of food and nutrition in 
India and has been amazingly successful in 
bringing to our notice facts and figures relating 
to the subject. 

The author opens the subject by pointing 
out the paradox that, notwithstanding the 
fertility of our soil and our huge man-power and 
livestock population, ‘India is not able any 
longer to feed those who inhabit this country \ 
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Clia})tor 2 deals with the various constituents of 
food and Chapter 3 with the food Tef|uireinents 
of human beings. The nutritive values of various 
kimis of food form the subject matter of Chapter 
4. The predominantly vegetarian dietic habit of 
Indian people has been attributed to the fact 
^ that an acre of land can feed a larger number of 
mouths if it produces foodgrains than if it is 
used for feeding cattle, sheep or poultry for 

consumption in the form of meat 

It is only natural that India which is by and 
large one of the most densely populated 
countries in the world, should be a vegetarian 
country, primarily because it cannot afford to 
be anything else \ The problem of a balanced 
diet has been discussed in Chapter 5 and that 
of Indian diets in the following chapter. The 
deficit in the supply of our foodstuffs has been 
glaringly brought out in Chapter 7 ; the author 
wu‘ite.s ‘ If w^e were to decide that all Indians 
should eat an adecpiate diet, there would he m 
food at all for about Ho nnllion of our people \ 
As a result of this inadequacy of food a newly 
born Indian ])aby can ‘ expect to live only for 
27 years ^ We often hear of the rising tide 
of population in India as !>eing one of the 
potent causes of famine and starvation. On 
this point the author states ^ While no doubt 
the number of Indian moutlus to feed has gone 
on increasing at a good pace, it wmiild he wrong 
to think that we- alone of all the peoples in the 
world have increased in number. Indeed our 
rate of iiicrease appears to be quite modest 


when compared with that of several other 
countries in the last half-century ^ 

Dealing with the ' grow more food ’ campaign 
the author adduces causes which, in his opinion, 
have stood in the way of a noticeable increase 
in the actual production of food grains and 
suggests ways and means to effect improvement. 
Growing of more food is not an end in itself ; 
proper distribution and marketing of foodstuffs, 
as the author points out, can make ail the 
difference between .satisfaction and starvation \ 
The innumerable w-ays in which the nutritive 
elements of our foodstuffs are entirely lost or, 
at any rate, considerably diminished either 
before or at the time of cooking have been 
clearly ind mated. Among the main factors 
contributing to ill-balanced and deficient diet 
of our people, poverty is the outstanding one. 
The author has given data obtained in an 
investigation carried out among the employees 
of Tata Troll and Steel Works at Jamshedpur 
which show that ‘ as the worker’s income rises, 
he eats better and more varied food \ 

Apart from its neat printing and nice get-up 
the illustrations form a special feature of book. 
The illustrations are. tell-tale pictures depicting 
some of the statements made in the text and 
form helpful visual aids for a thorough grasp 
of tlie subject matter. 

The book is written' in a pleasant style and 
provides an entertaining rt*adiug. It well 
deserves to be read by every perstm interested in 
tlie subject, — U.N.C. 


ERRATUM 

Indian Farming, Vol VII, No. 3, March, 1 946, 
page 129, Pig, 1 : 

The sequence in the histiogram index should 
read a.s under : 

Rinderpest 
Foot and Mouth 
Black Quarter 
Haemorrhagic Septicaemia 


From All Quarters 


IMPORTANCE OF SCREENING 

O F the various methiods of insect control 
mechanical measures are sometimes the 
most practical and eifective. These 
methods do not involve elaborate equipment 
and therefore are. popular. Bcreening of grain 
is one. such method for the reduction of infesta- 
tioii and prevention of damage to foodgrains. 

Screening is gencrall v practised by cultivators 
as well as by the trade when foodgrains are 
infested, but the care and attention with whkdi 
it has to be done is not observed with the result 
that the very purpose of screening is sometimes 
defeated. Screening can he easily adjusted in 
the routine of godowii management. 

The advantages of screening are: 

(1) It removes a large proportion of the insect 
population from the infested grain. 

(2) The dirt, frass and other waste matter is 
removed from the grain' giving it a more attrac- 
tive appearance. 

(3) Screened grain will pass as a fair average 
quality grain though it may not he insect free. 

(4) When grain is moved from one place to 
another or from docks or railway sidijigs to 
go downs it prevents to a great degree the spread 
of insect infestation. 

Hand screening by sieves is the usual practice 
but when large quantities are involved thi.s 
method is not practicable. Bcreening machines 
are, therefore, recommended. These machines 
are quite simple in structure and easy to operate ; 
they consist of two sieves, each fitted on a 
frame one fixed over the other ; the upper sieve 
has a large mesh and the lower one a small 
meali. There should be a waste hole to the upper 
sieve to which a bag or container can be fitted. 
The machine shoiiid be adjusted at an angle 
to ensure that the flow of grain over the sieve 
is neither too quick nor too slow. If the sieves 
are mechanically operated there would be a 
considerable saving in time and labour. 


Another method of cleaning grain is l>y means 
of a winnower. There are simple designs with 
a fan fitted in a chamber ; as the grain is poured 
from the top it is winnowed and the insects, 
dirt and frass are blown out at one end and the 
sound clean grain falls through an outlet where 
a bag can be tied. Caro has to be taken that 
the waste is at once swept up and removed. 
The cost of the winnower, if locally made, is 
about Rs. 200 and with 8 hours working 
day, about 250 bags of grain can be winnowed. 
A sample of a winnower can be seen at any 
Government Farm. 

Screening should be a regular practice and 
grain should not remain unscreened unless it 
is absolutely clean and uninfested. Sites for 
screening should always be selected at a distance 
from the main store. If, however, for certain 
local reasons screening has to be done near the 
god own the latter must be kept properly closed 
during screening operations. When a number 
of screening machines are in use at the same 
site a reasonable distance should be kept between 
each. This is necessary to avoid congestion 
and accumulation of waste and insects. Screen- 
ings should 2 iOt be allowed to accuiniilate in 
heaps but should be removed at once and burnt. 
Accumulation of screenings results in the collec- 
tion of a large number of inscctvS and their 
larvae and eggs. The adults fly or migrate to 
nearby grain stocks. The practice of collecting 
the screcmings for sale for feed to cattle or 
poultry is to be condemned. The sale of 
screenings may produce a small cash income 
but the loss involved by the spread of infestation 
gives rise to greater loss in the long run . Prompt 
disposal and destruction of waste material 
should be planned out before screening is 
commenced. Bags used to carry screenings 
should not be used for storing either screened 
or cleaned grain, nor should they be kept in 
godowns containing sound or screened grain.— 
S.P./. Press Note^ February, 1946. 
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GOVERNMENT OF INDIA INLAND 
^ ■ FISHERIES TRAINING COURSE 


Namo State or Marks 

Frovinee obtained 



Credit — Ba ‘per ce}U lo 64 per cent {i.e, 275 to 324) 
0. S. A, Kabeer & Hyderabad \ . 

C. L. Kewalramani Sind / 

7. R. A, Humayuii Hyderabad 301 

8. Magsood Shab Khan Hydera])a(l 297 

9. Md.YuvHiifAli Bengal 295 

10. Joy Chandra Patra Orissa 294 

IL S. K. Sen Gupta Cooch-Belmr 289 

12. A. Latieff Punjab 285 

13. S. B. Devadhar Bombay 284 

14. M. A. Poonapa Coorg 283 

398 15. A. G. Kalawar Bombay 281 

383 16, B. N. Prasad Bihar 276 

339 Pass^iO j>er cent (Le, 200 to 274) 

337 17. A. Naik Patna 252 

18. M. 1. Ittanpilla Cochin 239 

328 19. A, N. Bagehi Nandgoan 234 


The results of the Ooverimient of India 
Inland Fisheries Training Course (second ])ateh) 
are given below. 

1)1 order of merit 

Disfincfmn — 65 per certi mnl above (Le. 325 and 
uhove) 

Name State or Marks 

Province obtained 

1. T. V, R. Piliay Baroda 

2. Raj Behari Lai Jaipur 

3. Anil K. Mukherjee Bengal 

4. P. C. Cliatterjee Ajmer- 

Marwara 

5. Augustine David Mysore 


COVER ILLUSTRATION 


The illustration on the cover depicts a 
poultry pen of iniprcn^ed pattern. {Courtesp 
of the Direef or of Veterinarp Serviees^ Madras), 






DWIJADAS DUTTA 

An Appreciation 


I T is with the deepest regret that we record 
the death from pernicious anaemea of 
Mr Dwijadas Diitta, B.Sc., M.S.A. (Goriiell) 
late Second Economic Botanist, Bengal The 
melancholy event took place on 6 April 1916. 

Mr Dutta came of a respectable Kayastha 
family of Mymensingh in East Bengal. He 
was ail along of a studious disposition and after 
obtaining his B. So. degree from Presidency 
College, Calcutta, he joined the Agricultural 
Section of the Sibxjur Engineering College 
and passed out with credit. He was a student 
of late Sir P. G. Eay who considered Mr Dutta 
as having few equals in tne sound grasp of the 
sub] ect which h e chose for his professitm. In 
those days students suocessfiiliv completing 
the agricultural coarse were eligible to the 
Provincial Executive Service but Mr Dutta 
gave up the temptation of a lucrative post and 
accepted a scholarship in order to fulfil his 
desire for higher studies at Comell in the United 
States. There he took the Master of Science 
Degree in agriculture and was very highly 
spoken of by his professors. He availed tlie 
opportunity of extensively travelling in America, 
visiting experimenttal stations, farms and various 
places of agricultural interest. On his return 
journey he studied as a casual student in the 
London University and visited the Oxford, 
Cambridge and Birmingham Universities. 

Finally returning to India he first started a 
private fiimi at Chittagong but various dilB- 
culties hampered his work. Meanwnile he 
was offered a post in the Bengal Agricultural 
Department in which he rose to oiiiciate 
as the First Economic Botanist in place of 
Dr Hector. In this capacity he did the spade 
work of what is now the Bengal Agricul- 
tural Institute. Subsequently he was per- 
manently put as Second Economic Botanist 
and in this capacity lie carried out investiga- 
tions on cotton, oilseeds, pulses, fodder crops 
and deep water paddy. He isolated ‘ ‘ 


of cotton from Dewaiigunj, which resembled 
Dr Eoxburgh’s description of Dacca muslin. 
He collected samples of fodders from different 
parts of the world, as far away as Manchuria 
and America, and the then Direotor of Agri- 
culture, Mr Finlow, was so impressed with his 
work that he remarked in the annual report 
that it is little or no exaggeration to say that 
in this respect he (Mr Dutta) has brought 
rest of the world under toll to Bengal His 
work led to the introduction of Napier grass 
as a fodder in Bengal One of the strains of 
linseed B14 had the same percentage of oil as 
Pusa types and yet gave a heavier yield. His 
selection of deep water paddy gave an increased 
outturn of 16 to 24 per cent. 

While at the Dacca Experimental Farm he 
felt, that there was great need for a forum, of 
intelleotiial recreation and an institution under 
the name of Bengal Agricultural Intelligence 
Club was started with Mr Dutta as President and 
Messrs I, Chatterjee, T. N. Eoy, K. C. Banerjee, 
and A. L. Miikherjee as Secretaries. The 
work of Mr Dutta in this connection was also 
highly eulogized by Mr Finlovy, 

Mr Duttaks activities were also directed to 
other useful spheres. The Dacca farm was 
then situated at a more oub of the way place 
than it is now. With commendable energy 
and spending largely from his own pocket, he 
started a Polytechnique School teaching up to 
matriculation standard on one side and 
imparting instruction in agriculture, carpentry, 
smithy, etc. as well on the other. Happily 
the school is still in existence bearing testimony 
to the public spirit of its founder. 

Mr Dutta had three sad bereavements, first 
in the death of his eldest daughter and only 
recently by the death of two cf his sons within 
an interval of few days. He is survived by his 
widow, two sons and three daughters. 

Our heart-felt condolence goes to the bereaved 
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RESEARCH ON COTTON IN THE PUNJAB 


I. DESI COTTONS 
Mohammad Afxal 

Cotton Research Laboratory^ Lyallfur 
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T he Punjab Deparfcmeiit of Agriculture 
was establisbed in 1907 and work on tiie 
improvement of different crops was taken 
in hand soon afterwards. So far as cotton is 
concerned, the mixed crop was first of all 
classified into agricultural types, a line of work 
which was popular in India tip to the early 
twenties. A few pure varieties were later 
isolated. These varieties, bred at Lyallpur, 
did not suit the different ecological tracts and 
need was, therefore, felt for organizing the work 
of cotton improvement on a more extensive 
scale. For this purpose the Punjab Botanical 
■Research Scheme, jointly financed by the 
Indian Central Cotton Committee and the 
Punjab Government, came into being in Be])- 
tember, 1925, and work was started on up to 
date scientific lines. 

As has been said above, it was realized very 
early that one variety of cotton, whether desi 
or American, will not suit the whole of the 
cotton belt of the province on account of 
differences in soil and climatic conditions. 
Heed was, therefore, felt for establishing 
breeding sub-stations in the different ecological 
regions. The first sub-station at Multan was 
established in 1935. The Khanewal sub- 
station came into being in 1937 /md two more, 
one at Jhang and the other at Hansi, were added 
in 1941. The Jullundur sub-station was added 
in 1945. These sub-stations are situated in 
convenient places inside the different ecological 
zones and it will not he out of place to give 
a brief account of the ecological zones and 
the peculiarities of varieties required for each 
tract. 

Ecological zones and peculiarities of 
varieties 

The caml colonies : The districts of Lyallpur, 
Sheikhupura, "Jhang, Shahpur and part of 
Gujrat comprise the canal colonies. The 
Punjab has the biggest canahsystem in the 
world and the water of the five rivers instead 


of running into the Arabian Sea, has been 
diverted into a huge canal-system which ha>s 
made it possible to bring millions of acres of 
arid waste lands under cultivation. The soils 
are of alluvial origin, light loam in texture and 
usually .more or less impregnated with alkali 
salts (mostly calcium chloride and calcium 
sulphate) in the sub-soil. Inspite of this, the 
soil is normally capable of bearing bumper 
crops. The climate is dry -with a rainfall of 
10 to 15 in. per year. The desi cotton of the 
tract is un a rboreum cotton with broad leaves, 
white flowers and of medium earliness. 

The sotifh-western tract : This zone consists of 
Multan district and ].)artB of Muzaffargarh and 
Dera Ghazi Khan. The soil is very heavy in 
texture, is highly retentive of moistaire and is 
ill some parts liable to flooding by hill torrents 
during monsoon. The soil in this zone is also, 
at places, impregnated with alkali salts. The 
climate is extremely dry and hot and the 
average annual rainfell is only 5 to 10 in. 

The desi cotton of this tract is the red-leaved 
arhoreum^^ locally known as Multani cotton. 

The Khanewal sub-division of Multan district, 
although technically in the south-western zone, 
has much lighter soil with shifting sand dunes. 
Here MoUisoni cotton is usually grown. 

The Central Punjab : The rich, thickly 
populated and intensively cultivated districts 
of Lahore, Amritsar and part of Jullundur and 
Ferozepur in the Central Punjab form an 
ecological zone by themselves. In part canal- 
irrigated, in part irrigated by wells and partly 
haranif the rich alluvial soil of this zone is 
capable of bearing very good crops and of 
maintaining a very high density of population. 
Cotton is not an important crop in this tract. 

The sub-montane tract ; This is a long narrow 
strip of land at the foot of the lower Himalayas 
and the Shiwalik range, consisting of the dis- 
tricts of Ambala, Jullundur, HosHarpur, 
Gurdaspur, and Sialkot, This zone includes 
some of the richest lands in the Punjab, It is 
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Fig. 1. 


Map of the Punjab showing ecological regions and cotton research stations 


mostlj well-irrigated but a large part is rain-fed. 
The rainfall is about 25 to 35 in. in the year. 
Although cotton is not an important commer- 
cial crop in this tract, most of the cultivators 
grow a small area for home consumption. The 
crop as at present grown, is a mixture of a large 
number of arboreum types. 

The south-eastern region ; The districts of 
Hissar, Karnal, Eohtak, and Gurgaon in the 
south-east of the Punjab form a distinct Bone. 
The crops are mostly rain-fed and tbe canal, 
water supply whenever available is very meagre, 
as the canals are run in rotation for about 10 
days in the month. Only desi cotton is grown, 
but recently a new selection of American cotton 


has been developed which seems to suit large 
areas in the tract. 

The arm under desi cotton : The area under 
desi cotton in the Punjab during the last twenty 
years is given in Table L 

Table I 


Arm in thousands of acres itnder desi cotton in 
the Punjab 


Year Area Year Area Year Area Year Area 


1925 1554 1930 1327 1935 1497 1940 1267 

1926 1389 1931 1398 1936 1648 1941 1243 

1927 1091 1932 1113 1937 1695 1942 735 

1928 1534 1933 1640 1938 1347 1943 762 

1929 1402 1934 1606 1939 1209 1944 704 
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■ *^Mdlisoni mature, tlS MoUkonit . %Sangtiinmm 
mature, % MoUwu 604 


It will be seen that the area inider ded cotton 
in the Punjab is very considerable. The abrupt 
fail in the area in 1942 was due to the present 
war which made the export of ded cotton 
impossible and stocks of ' short staple cotton 
started piling up in the country with the 
consequent decline in the price of these cottons* 
It has been estimated that the stocks of 
short staple cotton held by the trade on 31 
August, 1944, were 23,00,000 of bales. Tlie 
internal consumption of these cottons is in the 
neighbourhood of 12,00,000 of bales per annum. 
Thus, if no more short staple ded cotton is 
produced in India, the demands of the Indian 
mill industry will be met with from the present 
stocks for the next two years. 

The present international conditions appear 
to indicate that the Indian short staple crop 
is not likely to be in much demand in the 
international market and its price will conse- 
quently decrease* It is, therefore, imperative to 
look ahead and try to produce varieties of 
ded cotton with a better staple. 

The objects of breeding desi cottons iu the 
Punjab should, therefore be (i) to improve yield 
and ginning outturn, and (ii) to improve stiapie 
length* These two aspects of the problem 
have been dealt with in some detail below. 


Improvement in yield and ginning per- 
centage 

As the varieties of cotton, grown in 1925, 
were quite impure, the work of single plant 
selection and building up of new strains was 
started afresh. The then prevalent method 
of * pure line ^ culture was adopted and quick 
results followed. It would, however, be more 
convenient if instead of discussing the new 
varieties in a chronological order, an account 
is given of the best varieties produced for 
different regions of the province* : 

The canal colonies : The first variety of ded 
cotton which was approved for general distribu- 
tion in 1930 was JS MolUsoni. This was soon 
superseded by 3j9 MolHsoni which holds the 
field today. This is an early maturing, high 
yielding and high ginning (34 to 35 per cent) 
variety winch is prized both by the larmers 
and the trade. The area under this cotton had 
a phenomenal rise, and in the late thirties it 
covered , an area of about 500,000 acres. Its 
lint has been .adjudged as capable of spinning 
8 to 10 highest standard warp counts. 

Thesouth-v ed Punjab : Here the red arboreum 
cottons, locally' caHed MuUdfd, are grown. 
These cottons were, .howaveTi' badly mjxed up. 
One variety is<(^lated froin^ the^e, namely, 119 


Sanguineum has proved to be a very high 
yielder with a ginning outturii of 3b"to 38 per 
cent. The fibre is short and rough and is 
capable of spinning 6 to 8 highest standard warp 
counts. This variety is steadily replacing the 
mixed desi cotton of the tract, 

119 Sanguineum is an extremely early matur- 
ing cotton which gives its last picking by the end 
of November. This is a point of great advantage 
as most of the area in this tract is served by 
inundation canals or hill torrents and late 
irrigations to the cotton crop are not possible. 

The south-eastern region : The present desi 
cotton of this tract is M 60A2. Work on the 
improvement of this variety was started only 
in 1941 and, therefore, it is not yet possible to 
give the final results. The indications, however, 
are that either 231 Rosm or 258 Mollisoni^ both 
of which have been giving statistically higher 
yields than M 6'.M5 in the varietal test plots, 
will be able to replace this cotton in the near 
future. The ginning outturn of the new strains 
is also as good as, if not better than, M 60 A2, 

It will be .seen that several high grade desi 
cottons have been produced which are being 
very extensively cultivated in different parts 
of the province. There are iu addition to these 
several still better strains in various stages of 
trial and, as time goes by, some of them are 
sure to replace the present varieties. 

The comparative yield and ginning outturn 
of these improved strains as compared with 
the local mixtures as well as their technological 
i:)roperties are given in Table IL 


Table II 

Yield and technological properties of neiv strains 


Name . 
of the • - 


Average 
yield of 
kapdis 
per acre 


.proved 
, strain 


<u, ■ ■ 

a ® 


53 “ 

O 

bQ 

s 

i.s 


O **53' ' 


Region for which 
found suitable 


Canal coJonies but 

IS Mollu has been replaced 

mni 14-91 13'4S* 36 0-6S 8 by 39 MolUsoni 

39 

sont 14-98 i4-l7t 34-35 0-74 840 Canal colonies 
119 San* Multan, Muzafiar- 

gMineum 22*68 20-43$ 38-38 0*69 6-8 garh and B. G. 

231 Ro- Hissar, Rohtak, 

' sea 17»68, 16-32’^ 43 0*64 6 Gnrgaonand 

’ Kamal 
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Improvement in staple length of desi 
cotton 

A census of the consumption of raw cottons 
by the Indian mills shows that the demand for 
cottons spinning above 20 counts is going up 
and it is, therefore, necessary lor research 
workers on cotton in India to produce varieties 
whose lint will be capable of spinning these 
counts. It has been stated above that the 
Punjab desi varieties are, one and all, capable 
of spinning not more than 10 counts. Ex- 
periments to improve the staple of these cottons 
were started in 1930, when the Punjab Molliso7ii 
was crossed with the Chinese Million Dolhr, 
A large number of strains collectively called 
Jubilee have been isolated. These strains have 
been tested extensively in randomized varietal 
test plots and the results of yield and other 
characters " for two years have been given in 
Table III. 

Table III 

Comparative figures of yield and other characters 
of Jubilee Btrains and Mollisoni 


Htrains 


' Charaotew 

MoUi- 

t* 


t- 

■ so: ■ . 

:o 

■ yiH 

■ ■ . r— J 

8onl 

.Q ,, 

■rMf: 

d 

ft 

; ■ d ' ' 

ft* 

■ d ■ 

ft 

■ O' 

ft 

'Yield p6i* 






acre in 

mauiids 21-98 16*99 16 -71 

17-77 

18*02 

16*77 

Mean fibre 






length ill 
inches 0-69 

0'7S 

0-76 

0*79 

0*76 

0*78 

Ginning 

outturn 

per cent 3o -9 

38-1 

37-9 

40*7 

40*9 

39*8 

Highest . 
standard 
warp counts 7 

16 

19 

21 

^24; 

15 


Cash return 
per acre 

in rupees .. 175‘9 180*7 198*9 218*2 180*0 

1942- yield per 
1943 acre in 

mauiids 14-16 14-28 15-03 16-60 15*46 15-06 

Mean fibre 
length in 

inches 0-73 0-78 0-77 0-82 0-84 0-76 




Strains 



Year Characters 

MolU- ? 
soni ^ 
ft. 

B.e. 28 

D C. 37 

D.C. 40 

d ' 
ft 

Ginning 
outturn 
per cent 

34-7 3(1 -4 

34-7 

30-8 .37-3 

34*7 

Highest 
standard 
warp count!; 

! i) 1« 

20 

19 26 

21 

Cash return 
per acre 
in rupees : 

24fi-l 309 '7 

314'7 374-2 371-8 815-4 


Although the yield of J ubilee strains is some 
what lower than Molliso7ii yet all the other 
characters show a decided improvement which 
is ultimately reflected in the higher cash return 
per acre. Of all the strains D.0.37 

mA D CM have so far given the best results and 
the Punjab farmers will ]}e well-advised to grow 
these instead of Mollisoni, Efforts are now 
being made to extend the area under this cotton. 

Jubilee cotton has been very extensively 
tested by technological laboratories and mills 
and ail have expressed a high opinion about it. 
The following appears in the Third Annual 
Report of the Lancashire Indian Cotton Com- 
mittee, 

^ It will be readily understood that it is, of 
course, impossible in the space available to 
recount in detail, all the investigations that 
have taken place or to give more than the 
barest outline of the results that have been 
obtained. Mention may, however, be made of 
two new interesting ^ hybrid types that have 
recently been developed at Lyalipur in the 
Punjab by omnmig Mollisoni^ the improved 
Puujab-fer cotton - with the high yielding, 
medium-Btapled Chinese cotton known as 
Million Dollar, The exhaustive spinning tests 
that followed have shown that the two hybrids 
are both superior to Mollisoni itself.’ 

The staple of Jubilee cotton is being improved 
still further by crossing it with the wild Nigerian 
Gossypium anomaluni. This cross was made 
in 1938 and the Fi was backcrossed twice with 
Jubilee to regain the genetic balance. The 
strains developed from this cross are now under- 
going final tests. The different characters of 
these strains are given in Table IV, 


280 lHt>IAH,FAEMlNa'\' [ VoL Vll j Ko* 4 


YieUi ginning mWwm and technological pmpeHm oj Jubilee X auomalum derivatims (1944-1945) 


Characters 

Jubilee 

30 

Mollmni 

Jubilee x anomaltmi derivatives 

i>.a 92 

D.G. 93 

d.o.m 

H.O. 95 

i>.G. 96 

Yield iti maunds per acre 

15-37 

iS-46 ■ 

17-23 

17 ‘74 ' 

17-50 

16-58 

17-18 

Ginning outturn per cent 

36-7 

33-7 

36-0 

36-5 

38-2 

39-0 

37-6 

Mean fibre length in inches 

0*78 

0*71 

0-83 

0-B7 

0-88 

0-84 

0-81: 

Fibre mass per unit length (10-^' oz. inch) 

0-220 

0-281 

0-211 

0-216 

0*200 

0-231 

0-214 

Calculated spinning counts 

18 

. 8 

24 

25 

29 

23 

23 . 

Evaluation per candy 

486/- 

251/-* 

611/- 

5Sf>/~ 

601/- 

604/-. 

631 h 

Calculated cash return per acre in rupees 

328-3 

222-9 

446-2 

446*0 

463-2 

446-7 

469-4 


It will be seen from Table IV that hybridiza- 
tion of Jubilee with amnmlum has produced 
results of great economic importance and these 
strains, when given out for cultivation will 
revolutionize the cotton industry of the 
province. It will be seen that the material at 
present available shows great potentialities. The 
fibre length of the new strains compares very 
favourably with Pun jab-Americari varieties. 

The above is a brief account of the research 
work which has been carried out on desi cottons 
in the Punjab with the financial assistance of 
the Indian Central Cotton Committee during 


;:;'WATER;^^^ FIGHT FAMINE 

I NTERVIEWED on the possibility of sinking a large number of wells to 
fight the fainine in the threatened areas of the South, an official of the 
Agriculture Department of the Central Dovernmeut stated that the 
Government of Madras had a programme of sinking 36,0rX) wells during the 
current hot weather. In addition existing wells were to be renovated and 
improved. The cost of sinking a new well averaged Rs, 720 of which the 
cultivator was to be subsidized at the rate of Rs. 360 per well, half of the 
cost being mat from the Central revenues. The Central Governnieat would 
also bear half the subsidy of Rs. 160 per well in the case of renovation. — 
Press Information Burem^ May 1916, 


the past twenty years. It will be seen that 
both the yield and the spinning qualities of 
desi cottons have been improved considerably 
and the prospects of a change-over from the 
production of short staple desi cotton to 
medium staple desi cotton are very bright. 
The economic significance of this step is 
apparent from Tables III and IV and the 
Punjab farmers will be well-advised to take 
cognizance of these developments and reap the 
advantages wffiich will accrue from growing 
these new cottons instead of the old short 
.staple ■ varieties. 



GingoUy 

Coriander 

Ghulam 

Maize 

Tamarind 

Neem 

Citrus 


Mango 

Jb^lantain 


S^siimam indlmtw. 

Oormidt'um mtivum 
Sorghitm 
Zm mays 
Tam tnndna indim 
AzadmcUci ittdica 
All sp* of Citrus 

Mangifua itidim 
Mm% paraduiaca 


July 

Feb.^March 
Jan.* Feb, 
December 
August 
June- July 
March-April 
January 
July 

February 


BEE-KEEPING PROPAGANDA IN WEST GODAVARI DISTRICT 

A. Sankaram 

Agricultural Research Station, Amkapalle 


TabxjB I 

and their floivering periods 


Common name Botanical name 


Flowering 

period 


Yield 


Kemarks 


Nectar 

■ »».,..■■■ ■■■ 

Pollen 

■ ■. ■ j» ' 

Nectar 

Nectar and pollen 

■. *». ■ . 

Nectiir 

Nectar and pollen 


iavestigations at tlie Agricultural 
I Research Institute, Coimbatore, on tbe 
possibilities of rearing the Indian bee 
(Apis ifidica) as an economic proposition having 
I proved a success, its development in promising 
districts of this Presidency was an active item 
of propaganda by the Department of Agricul- 
ture, Madras, during the past few years. 

Pioneer work 

In the West Godavari District modern bee- 
keeping had its beginning in the year 1935. 
The first attempts of the pioneers to rear 
the Indian bee in a Newton hive proved 
unsuccessful as the subject needed sound 
practical knowledge and not all book-learning. 
Later a few apiaries were started under the 
guidance of the Departmental staff and by 
the end of 1939 it was reckoned to have spread 
in many villages of Tanuku taluk. Thereafter 
.. the progress was rapid but the limited Depart- 
mental staff at work amidst multifarious items 
of propaganda could not adequately meet the 
growing demand of the more enthusiastic and 
less experienced bee-keepers of the area for 
help and advice in apiary management. 
Further a check on the faulty technique in 
manipulation and the use of equipment of 
varying standards— ail due to absence of 
timely advice — became an immediate necessity. 


First crop 
Seqond crop 

Good source 
Good source of pollen 


First fiower 
Second flower 
Good source 
Tbroughont the year 


To put the industry on a sound basis by 
providing adequate help and advice to the 
bee-keepers of Tanuku taluk and to examine 
the possibilities of extending the same to the 
neighbouring taluks of the district were, in main, 
the objects of a scheme set on foot in the year 
3 940, Under this scheme the whole time attention 
of a special staff was provided for this singular 
item of propaganda. The present paper em- 
bodies in brief the results of the scheme work. 


Status of local bee-^pasturage 

A noteworthy feature of the district is the 
existence of a potent source of bee-pasturage 
by way of cultivated crops and wild flora which 
adequately satisfies the prime requisite for 
success in apiculture. The garden crops such 
as gingeliy, cholam and coriander coupled with 
the fruit crops like mango and citrus form the 
main source of bee-pasturage. Added to this 
some of the wild flora comprising of weeds and 
scrub jungle in the reserve forest areas of 
Tadepailigudem taluk constitute a subsidiary 
but a potent source of the two bee foods. A 
study of the chief bee-pasturage crops of the 
area was made in general and in the table below 
is enlisted the important crops with their 
approximate periods of flowering as observed 
from time to time by the writer in the 
district. 
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Demonstration and advisory work 

Popularization of tlie industry by way of 
iiitcnsivo propagtiiida constituted tlie luaiii 
purpose of deiiionstratiou and advisory woik. 
The following are the lines of propaganda , 
attempted with success, which averted ail the 
Goinmon disabilities in propaganda. In villages 
where men w^cre conservative to start the 
industry, trials by w^ay of keeping Departmental 
hives in charge of reliable men of t]?e village 
proved a success and helped much to put an 
end to all adverse criticisms. The incentive 
to trade in bee-keeping appliances like hives, 
extractors, etc, was slight in the initial stages 
but with an assurance by the Departmental 
staff for both the sale and profits of the 
business, standard ecpiipment of dependable 
quality could be secured for the public at 
reasonable prices. Disappointments of ama- 
teur bee-keepers due to desertion, of colonies 
resulted purely from their ignorance of apiary 
management and for specific reasons such us lack 
of food, damage from enemies like wax moth, 
etc. But the demonstration work, a major 
part of the scheme, constituted the training of 
the apiarists in all essential operations till 
self-confidence in successful apiary manage- 
ment was gained by them. In Table II are 
given the items of work attended to by the 
propaganda staff. This sliovvs tlie steady and 
rapid spread of the industry in the district. 
Although a total number of 536 hives in 52 
villages chiefly spread out in the three taluks 
of the district cannot be said to be the end and 

aim ofthe scheme work, the possibilities of bee- 
keeping to be a profitable side line to farming in 
the district have been established beyond doubt, 
Tabib II 

Bee-heeping yroi^gimda 


^ Items of work 

Bee-hive boxea 
Honey extractors 
Additional supers 
Comb foundations 
n, Dmmdraiiom 
Hiving 

Extraction of honey 
Removal of queen cells 
Control of wax moth 
and pther pests 

III. Propaganda 
Magic lantern lectures 
Bee-keeping exhibitions 

IV, Spread of the indtisby 
Total number of work- 
ing colonies 

Humber of villages 


"1940 194f 1942 “ 


72 

10 

B 

I lb. 

m 

m 

45 


Hive performance 

The general condition of the apiaries of the 
area is satisfactory throughout the year, 
desertions being very few. The use of artificial 
comb fomidatiou in the hives was successful 
blit the demand for the same was not appre- 
cial>le. With the exception of a few of the 
apiaries the honey yield level is satisfactory, 
and the average of the area comes^ to 10 lb. 
per hive in a year. The variation in the 
vield of honey bkweeu a])iaries appear to be 
largely due to the differences in the type of 
pasturage in the neighbourhood and to a certain 
extent on the care bestow^ed by the owner. 
The performance of the hives situated in 
citrus and mango gardens has always been 
observed to be better than the rest. 

Economics 

As authentic record of honey yields of hives 
of the area were needed to evaluate the net 
income out of the industry, a dozen of the 
aiiiaries of the area distributed in different 
villages were selected and marked for the pur- 
pose of a study of the performance of the hives 
with specific reference to yield. The apiaries 
selected for the purpose varied in their hive 
strength from four to ten. and were under good 
management of the ownexs who were conversant 
with apiary technique. In Table 111 are given 
the Iioiiey yields recorded and the net profits 
derived therefrom by the ow.ners.^ From^ an 
observation of the honey yields of the hives 
tabulated it is seen that the honey yield of an 
apiaiy does not bear any direct relationship 
to its strength. A unit of six hives which can 
be easily managed by an individual larmer 
appears to be an economic unit to reap decent 
profiits. 

Table III 

Economics of honey prodmiion 


Apiaxy Village 
' ':Ho. 


Ho, of Honey Net income 
Hives yield lb. Rs, 


1. Kbandavalli 10 

2. Yundrajavaram ^ 

3/ Tetali S 

4. Safcyavada 6 

5. Khaldhari 5 

6. Chagalln ^ 

7. Mallavaram ^ 

8. Kovvur 5 

9. Badampiidi 4 

10. Venkataramangndem 5 

11. Chebrolu ^ 

12. Mortha ^ 


110 

50 

80 

>''75;': 

55 

06 

36 

50 

40 

55 

50 

90 
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Marketing of honey Conclusions 

The lioney produced by the apiarists of the Bee-keeping as a cottage industry proved 
district much suifered for want of attractive successful in the West Godavari district as a 
prices for a long time till effoits were made by whole excepting some portions of Narsapuram 

the Department to establish a marketing and Bhimavaram taluks. The response from 

organiisatioii whereby confidence was created both the educated classes and fanners of the 
in the consuming public in respect of the district has been very encouraging. Enquiries 
purity of the stuff. The price was fixed at for advice and help from the public were on the 

14 as. per lb., The^ apiarists agreed to give increase. An extension of special schemes of 

their honey for curing and marketing it at propaganda of this nature in all favourable 

the price fixed by the Departmental staff*, localities w^ould go a long way in the rapid 

It was agreed to allow a reduction of 6 per cent dev^elopment of the industry in this Presidency, 

by weight on the greeii weight of honey given Bee-keeping is a necessary counterpart 

by the apiarists to cover losses daring curing of farming and the modern urge towards 

and handling of the product. The Dex)art** post war reconstruction will it is hoped secure 

mental staff only accepted honey extracted for the bee-keeping industry its rightful 

under their immediate presence for sale and place in the agricultural economy of this 
although the disposal of the product was not country, 
binding on their part recommended its sale to . _ 

the public at the said price. This scheme of Acknowledgment 

work on one hand helped the apiarists in I am deeply indebted to Sri M, 0. Cherian, 
getting their due share for their product and B.A., B.Se., D.I.C. (Loud.), Government Ento- 

on the other the public at large could easily mologist, Coimbatore for constructive criticism 

get pure honey which till then was a rarity. and valuable suggestions on the paper. 


GOOD SEED 

G ood seed, according to the Dominion Department of Agriculture, is 
clean, viable, free from disease and true to a good name. When a 
farmer buys clean seed or cleans it himself he gets a product that is 
free from weed seeds, dirt and other trash. Viable seed is seed with plenty 
of life in it, seed that is well able to complete the process of germination. 
Should rain form a crust on the soil after planting, it may prevent weak 
seed from thrusting its tiny plant into the sunlight. But viable seed will 
germinate completely and get the crop off to a good start. As not all orga- 
nisms attacking seed can be controlled by . seed treatment, the seed for next 
year’s planting should be disease- free. When a farmer sows a variety suited > 
. , to his area he wants it to produce exactfy that variety, and no other. Good 
seed is always true to its variety. To make sure of getting good seed, farmers 
may order registered, seed, which is the best, or certified seed, the next best, 


or commercial seed . — Dominion Department of Agriculture^ Canada. 
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D ISEASES of: ANIMALS . CAUSED :B ¥■ ANAEROBES 

; . " M. E. Dhatoa . ■■■ ' ' 
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A naerobes are microscopic germs or 
bacteria wMch require for their growth 
complete or partial exclusion of oxygen 
of the atmosphere* They are widely distributed 
in nature, being commonly found in soil where 
they exist in the form of seeds or spores. They 
also inhabit the iatestines of man and animals 
and often occur as putrefactive bacteria in 
decaying animal and vegetable matter. The 
spores of these germs are not easily killed by 
chemicals nor by the aetioix of natural destruc- 
tive agents, such as heat, sunlight and drought. 
Indeed, the seeds survive in nature over long 
periods, sometimes extending to several years. 
Some of ; these germs produce during their 
growth poisonous substances known as toxins 
which can bring about serious diseased condi- 
tions in man and animals. 

Ravages caused by anaerobes 

The ravages by anaerobic bacteria amongst 
livestock in India are known to be confined to 
cattle only. Diseases of sheep caused by these 
germs have long been known to cause heavy 
losses in other countries, notably England, 
France and Australia, but the extent to which 
Indian sheep are victims of these infections has 
not been correctly assessed ; its existence, 
nevertheless, cannot be seriously doubted. 
When in the near future the sheep industry of 
the country will be organised and developed, 
proper account will naturally be taken of the 
losses which sheep stock is likely to suffer and 
it may not be unreasonable to "believe that in 
this accounting the losses due to anaerobic 
infections will figure in no mean prominence. 

Diseases caused by anaerobic bacteria 

In view of this significance in the future 
development of livestock production, it will 
be of interest to describe briefly some of the 
important diseases caused by anaerobic bacteria. 

Blaohqmrter : Black-quarter or * blackleg ’ 
of cattle has long been known in India as a 
serious disease causing a large swelling on one 
of the quarters, followed rapidly by death. 
The disuse occurs in the form of sporadic 
, outbreaks, generally after the rains, although 
in some parts, particularly in South India, 

m 




stray cases are reported to occur throughout 
the year. The disease is peculiarly localized 
in certain areas, called ^ black-quarter areas V 
where it occurs year after year. The infection 
is not conveyed from one animal to another as 
in most contagious diseases, but the germs of 
the disease are picked up from the soil, where 
they spread from the carcases of animals that 
may have previously died and been left 
there without proper disposal. The disease is 
generally seen in young animals between the 
age of six months and three to four years, 
although older animals are often affected. The 
disease is generally caused by an anaerobe called 
Ghstmidum chmvoei: Black-quarter is known 
to occur among sheep but it is not commonly 
met with in this country. 

MuUgnmit Oedefna : Malignant Oedema in 
animals is contracted w^hen an open wound is 
infected wdth an anaerobe known as malignant 
oedema bacillus. This germ lias a world-wide 
distribution, being more or leas constantly 
present in the soil. It is also responsible for a 
good many cases of the disease known as ‘gas 
gangrene in man. The disease may affect 
ail domesticated animals but is often seen in 
horses after castration, in mares after difficult 
labour and in sheep after shearing or other 
injuries. 

There is an acute swelling of the affected 
tissues which are hot and painful and get badly v 
discoloured with a brown frothy fluid exuding 
from them. The condition generally proves 
fatal. 

Sheep Braxy : Sheep Braxy is a special form 
of malignant oedema affecting Iambs under 
one year of age and is common in northern 
parts of Europe where it causes heavy losses to 
sheep breeders. Cases of this disease have 
been recently reported from some parts in India, 

In Europe the disease is generally seen in late 
autumn or in early winter. The germs or their 
seeds penetrate the bowel- wall, especially 
that of the fourth stomach, and consumption 
of frosted grass in the morning on an empty 
stomach appears to help them to establish in 
the tissues where they produce their toxin / 
which brings about the death of the affected ,^; 
animals. Before death, the animals remain ^ 


iiHIM 




June, 194.6] 


DHANBA : DISEASES OF ANIMALS CAUSED BT ANAEROBES 


286 


sick for a few hours only and during this period 
they show signs of pain in the abdomen and 
difficulty in breathing due to the collection of 
gases in the bowel and at the last stage they 
pass into a state of coma. These symptoms are 
often unnoticed unless the sickness appears in 
the day time. 

Bacillus tvelcMi caused diseases : So far the 
diseases in sheep are concerned, Bacillus 
wehhii group of germs is the most important 
of all the anaerobes. Four different types 
of B, welcliii are recognized, each type being 
distinguished from the other by the types of 
toxin it produces. B, wekhii (type A) often 
invades the tissues of sheep by way of wounds, 
occasionally causing death. The remaining 
three types are responsible for serious diseases 
described below. 

(a) ‘ Lamb dysentery ’ affects young lambs in 
the first few days of their life. The disease is 
common in Great Britain and in certain other 
countries, where it may cause death of 20 to 
30 per cent of the Iambs born. The germ of 
the disease, commonly called lamb-dysentery 
bacillus (i?. welchii, type B) gets into the system, 
probably through feeding of contaminated milk. 
The affected lambs are dull and refuse to suckle. 
They show signs of pain in the belly which 
becomes tense. There is a yellowish diarrhoea 
which later assumes a chocolate colour and may 
consist entirely of blood. Death usually takes 
place in about one to three days.' In the chronic 
form of the disease, which affects compara- 
tively older Iambs, the animals may linger on 
for days and in some cases may recover. 

(b) ‘ Struck ^ is a local name for a disease of 
sheep that occurs in certain parte of England 
due to infection with B, welcliii (type 0). The 
disease usually occurs in late winter or in early 
summer and affects year old or even older 
animals. The sick animals are found dull and 
indifferent to food. There are signs of abdominal 
pain and the animals usually stand with hind 
legs stretched out. The affected animals die 
after a lew hours of illness. Specific toxin 
can be identified in the intestines of the sick 
animals and this is the only sure way of 
diagnosing the disease correctly. Death-rate 
among the diseased animals is very high. 

(c) ‘ Pulpy kidney disease ’ is another acute 
and very fatal disease of unweaned lambs 
caused by welcliii (type D) and commonly 
found in England, Australia, E'ew Zealand and 
certain parts of America. The disease is so 
called on account of the peculiar pulpy condi- 
tion of the kidney tissue after death. The 


system gets poisoned with the toxin liberated 
by the germ and death takes place within three 
to four hours after the onset of the disease. 
Due to this short duration the opportunities are 
rare to observe conditions when the affected 
animals are alive. The presence of large 
amounts of fluid in the body cavity and numer- 
ous tiny spots of blood on the surface of the 
heart and other organs after death are very 
characteristic of this disease. 

Black disease : ‘Black disease * of sheep occurs 
in Australia, where it is known to cause heavy 
losses. The disease is caused by yet another 
anaerobe, which settles in the liver tissue after 
the organ has been injured by young liver 
flukes (parasites which are found in the liver 
of cattle and sheep) during the act of their 
migration from the intestines. The liver, in 
the affected cases, shows on its surface, yellowish 
areas up to two inches in diameter. These 
areas actually consist of dead liver tissue 
resulting from the effect of the poison produced 
during the growth of the germs. 

The disease affects adult sheej) two to four 
years old and generally those in good condition. 
The symptoms of the disease are rarely noticed 
on account of the rapidity with which death 
occurs. 

Prevention 

The general method of protecting animals 
against anaerobic infections consists in the 
timely use of vaccines prepared from the germs 
responsible for the disease, The animals are 
injected a dose of the vaccine a short while 
before the outbreak of the disease is anticipated. 
Effects of the vaccine are sufficient to afford 
protection for the season. This method has 
been successfully used in averting serious losses 
amongst livestock due to anaerobic diseases in 
countries where they occur. The animals can 
also be protected with a dose of specific serum 
containing substances which can neutralize the 
effect of the poisons produced by these germs. 
The protection afforded by these sera, however, 
is only of a short duration, viz. abj>ut 10 days. 

In India, where most of these anaerobic 
infections have not yet been recognized, it will 
be necessary first of all to establish definite 
diagnosis of the condition, whenever any of these 
diseases is suspected. This would result in 
a thorough investigation including isolation 
of the germs of the disease. Once the incrimina- 
ting germ is isolated, it will be possible to 
prepare a suitable vaccine or serum to afford 
protection against the disease. 
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T he mineral matter in the sugarcane for glucose are decidediy lower, but tbe ash 
exercises a profound influence on the content is very liigb. Thus the main reason 
recovery of sugar, k high ratio of ash for the inferiority of the Punjab gur is appa- 
to non-sugars in cane juice results in low rently their high ash content which is almost 
recovery in sugar in the factories. The greater double than that of the United Provinces gur, 
the proportion of mineral matter in the juice, A systematic study was also undertaken of the 
the more difiioult it is to recover sugar in the sugarcane grown in the United Provinces and 
process of manufacture. Not only does the the Punjab. The same varieties were selected 
cost of manufacture of sugar increase but foiMina lysis in both the pro viiicea. The results 
great difficulty is experienced during tie of the investigation are tabulated below : 
process of manufacture. 

Table II '■ ■ ■ 



It will be seen that the amount of sucrose in 
the Punjab gm is practically the same as in 
the guf feom the United Provinces, !^he figures 


Preference for United Provinces gm 

Prior to the imposition of the custom duty 
on sugar imported into India, there were a 
number of gur refineries working in the Punjab 
which manufactured white sugar from giir 
imported from the United Provinces, This im- 
ported gur was impure and of a dark colour, but 
it was given preference to the gur produced in the 
Punjab which was comparatively clean and mote 
attractive hi appearance. This preference for 
the United Provinces gwr was maiuh" due to the 


Analysis of identical mfieties of the United 
Provinces and the Pimjab canes 


Particulars 


Suoroao pereentago on cane 
Ash percentage on cane 
Purity coefficient 
Baline coefficient 
Cane ratio 
Available suffar 


Provinces 

Punjab , 

10*7 

10*4 ! 

0*3U 

0*504 

87*0 

85*9 

34 1 

20*6 ! 

no 

12-0 i 

9*2 

8*3 f 


higher yield of white sugar. The analyses of a 


large number of the Punjab gur for their sugar 
content did not reveal any striking difference 
from that imported from the United Provinces 
as the figures given below will show" : 


Table I 

Analyses of the sugar content of the Punjab and 
the IJ fitted Provinces gur 



Sucrose 
per cent 

Glucose 
lier cent 

Ash 

Tjer cent 

Punjab 

Lyallpur 

73*7 

7*20 

4*47 

Jullundur 

09-5 

8*2 

5*43 

Amritsar - 

72*8 

10*5 

4*34 

Sonepat * 

60*4 

11*3 

5*49 

Gojra 

71*4 

7*9 

6*00 

Average 

70-3 

9*0 

5*15 

United Provinm 

Gorakhpur 

70*3 

i3*a 

2*8 

Musuaffaimagar 

74*0 

11*70 



The most important qualitative difference 
between the sugarcanes of the two provinces is 
that the ash content in the juice from the 
Punjab canes is considera1>ly higher than in 
the juice from the United Provinces canes. 
The cane ratio, or the number of tons of cane 
xeqtiired to produce a ton of sugar, is higher in 
the Punjab than in the United Provinces. This 
ratio is a function not only of the concentration 
of sucrose in the juice but also of its purity, 
the latter being the ratio of sucrose to total 
solids in the juice. 


Effect of manuring 

Manuring tends to increase the percentage of 
impurities in the juice. Consequently a rela- 
tively large percentage of sugar remains un- 
recovered in the factory when cane is grown 
under heavy manuring. Although manuring 
results in an increased yield of canes, it tends 
to lower the quality of juice and it appears 
therefore that measures designed to increase 
the yield should be carefully controlled m- 
relation to the quality of cane. 
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OHOPBA : THE ROLE OF MINERAL MATTER IN SUGARCANE JUICE 


Maturity and mineral content of canes 

It seems that attempts to increase the yield 
of cane beyond a certain limit are likely to 
result in deterioration of quality unless suitable 
varieties of canes are evolved which could 
maintain their quality as quantitative produc- 
tion is increased. It has been found that the 
amount of mineral matter which the cane crop 
is able to absorb during the growth reaches its 
maximum at maturity, and if the crop remains 
longer in the held the mineral matter either 
remains stationary or decreases. In other 
words, once the crop matures there is little 
likelihood of any further increase in the mineral 
content of the juice. Obviously in this respect 
early maturing canes will have an advantage 
over those which mature late, though their 
yields must naturally be low. Attempts should 
be made to evolve varieties which will give high 


yields and yet mature early. Such varieties 
should maintain their quality over the entire 
crushing period as long as they remain standing 
in the field. 

Effect of salts on crystallization 

If there is an abundance of soluble inorganic 
salts present in the soil, plants will absorb a 
larger quantity of these than is necessary for 
their maximum growth. It has been seen 
further that the nature and amount of salts 
taken up by the plants depend upon the 
composition of the soil or culture medium on 
which they grow. The nature of salts present 
in the juice exercises a great effect on the "crystab 
li;5ation of sucrose. It has been seen that the 
presence of sodium-salts in sugar prevents sugar 
from crystallizing to a large degree than calcium 


GUR ALLOTMENTS 

A LLOTMENTS of gm surpluses of 4,25,00Q tons during the season 
/\ 1945-46, of which the Uuited Provinces will supply nearly 300,000 
X*"*Stons have been made to various deficit areas in India. The chief bene- 
ficiaries are Bengal, the Central Provinces, Rajputana, the Punjab and Punjab 
States, and Sind, which will receive 70,000, 52,000, 60,000,115,000 and 25,000 
tons respectively as against last season’s «allocation3 of 60,000, 50,0 j 0, 65,000, 
115,0X) and 22,500 tons respectively. 

While inter-regional movement of gtir in the several ^ gur regions* is 
unrestricted, permits are necessary for exports from surplus to deficit areas, 
Gkt quotas are fixed for each recipient area as well as ceiling prices. — I ress 
Information Bureau, 


THE CONSTITUTION OF THE LAND MANAGEMENT 
CIRCLE, UNITED PROVINCES 

M. D. Chattjevedi, B.So. (Oxon), I.F.S, 

Conservator oj Forests, Vniterl Provinces 



II. HabltatioB 

(a) Sites, buildings, 

(b) CoBimunications J 
fc) Grave-yards 


3*4 

29 


1,605 


3*4 


Total 

III. MBtera 

(a) Rivers, streams, 

(by Canals, lakes, ponds Details not available 

(c) Marshes 


Total 2,302 4*7 

IV, Treelauds 

(a) Groves 1,282 2-6 

(b) State forests 1 , 1 06 2*3 

(c) Private woods and grasslands 5,663 11-6 

T(M 8,051 16-5 

V. Wastelands 

(a) Ravines (estimated) 500 1*0 

(b) Saline soils, ‘nw 1,942 4-0 

Bandy soils, hM(rs (estimated) 100 0 2 

(d) BareVoeks, Rankar onteTops ? ? 

(c) Unelassed 272 0*6 

Total 2,8X4 5*8 

Grand Total 48,904 100 


physical features of the United 
I Provinces suggest the following three 
A natural divisions : 

1. The Himalayan Tract 

2. The Central India Plateau 

3. The Gangetio Basin 

The configuration of the Himalayan Tract 
and the Central India Plateau is not conducive 
to extensive cultivation. These regions are, 
therefore, sparsely populated and do not call 
for immediate attention. In the Gangetic 
Basin, where deep alluvium supports extensive 
cultivation, the pressure of ever-increasing 
population demands a well-balanced utilijsa- 

tion of lands whose analysis reveals the follow- 
ing composition : 

Milaores* Per- 
centage 

I. Cultivation 

(a) Under cultivation 32,140 65-7 

(b) Current fallows 1,689 8*3 ' 

(c) Old fallows 313 , 0*6 

Total 34,042 

^ A convenient term coined to stand for 1,000 acres, 
Figures given above have been corrected up to June 30, 
1944. 


The above classification has been adopted 
in preference to the one in use in the Land I 

Becords Department which mainly concerns j 
itself with whether an area is cultivated, cultur- ** 
able or barren. Thus, the village records ? 
continue to regard groves, grazing grounds and ^ 
treelands which have never been faiown to be ; 
tilled as * culturable h The very nomenclature 
adopted suggests possibilities of the extension 
of cultivation where none exist. Similarly, ^ 
plantations along canal banks, roadside avenues, 
railway lands and town sites are returned^; 
year after year as * barren h 


Mai distribution afforests 
It will be seen that the proportion of sysr 
tematically managed State forests is only aboutd 
2-3 per cent of the total area of this region, i 
which, for a predominantly agricultural 
tropical region like the Gangetic Basin, is ; 
dangerously low^. The maldistribution 
these forests, which are confined, in the ma^ i 
to the inhospitable tracts at the foot of 

r Tbe proportion of forests in some of tbe BuropW 

ft. 
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ifipii* 


Fig, L Sissoo plantations on hhur (sandy) soils 
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Himalayas, further aggravates the situation 
by rendering their produce unavailable in the 
densely populated rural areas beyond a certain 
economic lead. Due to lack of firewood, the 
cultivator in this region is compelled to burn 
about half of his farmyard manure which has 
been estimated to amount to 60 million tonn 
per annum. The loss occasioned by this evil 
practice means a sacrifice of what would 
virtually amount to an increase of about 15 
per cent over current crop production. In a 
region where 70 per cent of the area is under 
cultivation, which incidentally is the highest 
record in the world, further extension of cultiva^ 
tion must be viewed with the gravest concern 
if the agronomical balance between cultivation, 
habitation, treelands and grazing grounds is 
not to be permitted to deteriorate further. 
The return of farmyard manure from village 
hearths to fields and improvement of grazing 
are vital factors in the rural economy of this 
tract. The formation of fuel and fodder 
reserves constitutes, therefore, an important 
plank of the programme of Land Management. 
From experience gained elsewhere, the target 
figure for treelands in the Gangetic Basin should 
be at least 25 per cent of its total area. 

Fuel and fodder reserves 

A review of the possibilities of the creation 
of village fuel and fodder reserves in various 
types of lands is given below. 

GuUimtion : Lands set apart for cultivation 
merit particular attention from the point of 
view of supplementhig fuel and timber resources 
of this region. Now that the tenant has been 
given proprietary rights in trees grown on liis 
own holding, he could do his bit by planting 
up a couple of babul trees on each acre of his 
holding. Being a deep-rooted species, babul^ 
does not compete for nutrition in the upper 
layers of * soil which support agricultural 


Percentage- = 

Percentage 

of total 

of total 

land area 

land area 

74 Norway 

21 

56 Italy 

20 

44 Greece 

19 

38 France 

1.9 

34 Belgium 

18 

27 Spain 

14 


crops. It provides excellent fodder, fuel, 
tannin bark and timber. Above all, its 
attenuated leaf-surface does not shade crops 
as other species do. Pruning of branches 
to a height equivalent to the radius of the 
cro’^m and reduction of leaf-surface to provide 
fodder for cattle further reduce shade. To 
compel the cultivator to set apart a portion of 
his land for fuel and fodder production is to 
attempt the impossible. It is easier for him 
to learn to face the sacrifice involved, if any, 
in the shading of his crops by widely scattered 
babul trees on his holding. An average of two 
trees per acre would mean 68 million trees on 
the land ear-marked for cultivation or the 
equivalent of two million acres of babul planta- 
tions with 34 trees to an acre. An area which 
corresponds to the pattern described above 
has been under observation for some years in 
the Bareilly District. The fact that this idea 
caught on and spread during the last 16 years 
is proof positive of its having carried conviction 
to the hardest of ail practical realists, viz. the 
cultivator. Before giving effect to this proposal 
on a large scale it is proposedrijo test it further 
in collaboration with the Department of Agri- 
culture. 

Habitation : Lands grouped under this head 
provide ideal opportunities for planting trees. 
Roadside avenues and railwaylands, account for 
an area amounting to about 290 milaeres which 
could be-planted up with fruit, timber and fuel 
trees. Similar opportunities exist on village 
sites, threshing floors, camping grounds, com- 
pounds of public buildings and nazul lands. 

Waters : Canal banks at present classed as 
' under water ’ will provide plantations, equi- 
valent to 75 milaeres. 

Treelands : Of these, groves which have been 
hacked about during the war need renovation. 
Private woodlands similarly need rehabilita- 
tion. 

Wastelands ; Ravines along the banks of the 
Jumna, the Gomti, the Sai and lesser streams 
account for half a million .acres of land where 
adoption of protective measures to prevent 
erosion would yield tangible dividends. Saline 
soils {usar) account for two million acres which 
can be made to yield a fair amount of grazing 
by a simple rotational closure to cattle daring 
the rains. Milder types of mar support 
scattered tree-growth where roots can negotiate 
the Mnhefr pans below. Better types of 
bhu^ soils have already responded to attempts 
made a;t afforesting them in the RohilKhand 
Division. 
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Ktawah 


The existing Aiforesfcation and Forest Develop- 
ment^ Divisions have been absorbed in the 
organimtion outlined above which., covers 
an area of about 60,000 sq, miles out of a total 
area of 106,247 sq. miles 

Proposed extension of activities 

Apart from tendering expert advice to private 
owners Jin the. rehabhita-tion of their woodlands 


it is proposed to acquire about a million acres 
for purposes of the creation of village fuel 
and fodder reserves in the next 10 years. The 
activities of the Circle for the next 5 years will 

L Afforestation of State lands such as: i 

(a) Canal banhs 

(b) Eoadside avenues 

(c) Camping grounds . . , ' | 


Divisions 


Head quarters 


•Oisirictts 


Area in sq. miles 


I, Northern Doab 


■Meenit 


2* Southern Doah 


3. RohOkhand 


4, Oudlj 


iiareilly 


Lucknow 


3. 

4, 

5. 

a 

■'1. 

'-■■L 
■■■■ 2. 

X 

4. 

'■X 

■X 

■% 

1. 

■ 

- £ 
■4: 

e. 

L 

>%■. 

3. 

' 4*. 

X 

6 , 

7, 

8. 


Siibaranpur 

Meerut 

Bulandshahr 

Aligarh 

Muxalfarnagar 

Muttra ■ , 

Agm'..;.,-. 

Farruklisbad 
.Mampurl ■' / J',.' 

Etawah 
. 'Cawnpore 
Jalauii 
■Fatehpur ■ ; 

Bareilly 

Bijnor 

Budaim 

Moradabad 

Shabjahanpur 

Pllibhit 

Sitapur 

1-uoknow 

Unao 

Bae Bareli 
Parfcabgarh 
Sultaiipur 
Fy^abad 
Bara Bauki 


13,276 ■■ 


■42,263 . 


10,866 


13,298 


Total 28 districts 


■; 40,732 


Activities of the Forest Department 
The .Forest Department, which was consti- 
tuted in these provinces in the early sixties of 
the last century for the management of State 
forests, has concerned itself, in addition to its 
ttomial duties, with various aspects of the 
problems outlined above and a lot of valuable 
infonnation has been collected during the last 
75 years. Attention first came to l)e focused 
on the reclamation of the Jumna ravines in 
1912 when the Afforestation Division was 
fonned to control the erosion along the banks 
of the Jumna. The next 25 years wit-neBsed 
systematic research on the treatment of various 
types of ^vastelands such as bhirs (sandy soils) 


and nsar (saline soils). Iii 19B8, ii Forest 
Development Division was formed which has 
been largely responsible for the creation of 
fuel and fodder reserves on private wastelands 
of varioiiB types and recflamation of denuded 
lands. ' 

Mnd management circle 

■ ' ' , ■ ThC'' ■creation;: o.f ■ .'the;;Land ■ ■Management' : Circle^: 
ill the Forest Department, United Provinces on 
November 1, 1945 represents the natural sequel 
to the ever-increasing activities of the Affores- 
tation and Deveiopnient Divisions. The Circle, 
constituted as at present, comprises the follow- 
■ing,4 divisions ■:; 





Pig. L Babul growing on cultivated lands 


PLATE 


Pig. 2. .Land laid waste by the Gomti 
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(d) Compoimds of piiblio buildings 

(a) Railway lands 

(f) Acquired lands 

(g) Naziil lands 

(ii) Lands belonging to public bodies aucli as 
Inipro\’'ement Trusts, Blimicipalities, etc, 
2, Creation of small village plantations in all 
distiicts where tree-growth is at present deli- 
■cient. ^ ^ 


3. Control of erosion, reclamation of ravines 
and other denuded areas, 

L Utilization of usar (saline) and bhm 
(sandy) soils. 

5. Tendering advice on the management 

■of': ' ■ " 

(a) Court of Wards lands 

(b) Lands belonging to zemindars and tenants 

(c) UroA^es. 


KING'S BIRTH-DAY HONOURS 


King's Birth-day Honoiirs List iii- 
I eludes several names connected with 
X services to agriculture and animal 
husbandry: 

To be Knight Commander of the Order of the 
■ ■ Star of India . 

The Honoubablb Saebar Sir Jogendba Singh, 
Member of the Governor General's Execu- 
tive Council 


To be Oompamion of the Order of the Indian 
Empire 

Captain Ulbic ’William' Faerie e- Walker, 
M.R.C.V.S., MXl, Indian Veterinary Service, 
-Director, Veterinary Department, Punjab. 

To be Officers of the Order of the British Empire 

John McIntyre, Esq., Deputy Agricultural 
Production Adviser (Manuring) to the 
Government of India. 

Hem Singh Prutui, Esq,, Pb.D., Plant Pro- 
tection Adviser to the Government of India, 
and Director, Locust Control, India, 

To he Member of the Order of the British Empire 

Ram Lal Kauba, Esq., M.R.C.V.S., Central 
Veterinary Service, Deputy Director of 
Veterinary Services, Orissa, 


Sardm Bahadur 

Sardar Sahib Sardab Udam Sinoh, Deputy 
Director of Livestock Production, Meerut 
Circle, United Provinces. 

Rai Bahadtir 

Rai Sahib Subhie Chaneea Sarkab, B. A., 
Under Secretary, Imperial Council of Agri- 
cultural Research, Hew Delhi. 

liao Bahadur 

Padmanabean SivasankabaijA. Naib, Esq.,, 
Deputy Director of Veterinary Services 
(Officiating), Central Provinces and Bemr. 

Khan Sahib 

Japeerally Rahmatallah Bana, esq., Veteri- 
nary Inspector, Lower Sind Circle, Karachi, 
Sind, 

Eai Sahib 

Sultan Singh, Esq., Deputy Director of Agri- 
culture, Roliilkhand and Kiimaon Circle* 
Bareilly, United Provinces. 

Rah Kriseana Ram, Esq., Assistant Director, 
Civil Veterinary Department, Patna, Bihar. 


Bao Sahib 

Dr, Eamohandra Jaikrishna Kalamkar, 
B.So., B.Ag., Ph.D. (London), F.A, So., Deputy 
Director of Agriculture, Central Provinces* 
and Berar. 


A NOTE ON THE INTRODUCTION OF ROHU AND 
MRIGAL INTO MADRAS WATERS 

. N. Jaoahhatham 
Fisherm Training ABsktmit^ WlaUrm 


following nofce was written at the 

I request of Dr S. L, Horn, Director of 

A fisheries, Bengal, so tluTt it may be of 
use to pisciculturists of all provinces engaged 
in transporting larvae and fry of carps over 
long distances. Inland pisciculture is now 
engaging the attention of the Government of all 
provinces and States and mter-provincial 
transport of valuable fishes is obtaining on a 
commercial scale. This successful experiment 
is the first of its kind and it is hoped that the 
details of modus operandd might be of some 
use to other workers in the line. 

Introduction to Madras 

On taking charge in the Madras Fisheries as 
Assistant Director (Freshwater Hesearch) and 
with his previous experience with the important 
upper Indian carps, Dr T. J. Job proposed 
their introduction to the Madras province 
from Bengal with a view to enriching the 
quality of its fresh-water fisheries. The 
Government of Madras accepted the proposal 
and ordered to transport a trial consignment 
of 250 fingerlings each of roJm and mngal to 
Madras. Dr Hora was requested by the 
Madras Fisheries to help them in procuring 
fingerlings of these two species and he promised 
all help to the Departmental man deputed 
for their transport. Dr Hora indicated that 
the most suitable period for obtaining selected 
variety of rohu and nirigal fingerlings would 
be tbe months of August and September. He 
also suggested that though very yofing fry were 
already available on June 8, 1943, in the market, 
it was difficult to distinguish them at that 
stage and that it would be possible to make a 
good selection in another four or five weeks. 
Fingerlings of ll to 2 in. in ske appeared in 
the Calcutta markets by about 20 August, 
1943, and a Fieldman was deputed to Calcutta 
on September 7, 1943. 

Unwholesome factors 

On ^^Mval in Calcutta, the fieldman found 
no facilities for conditioning the fish in the way 

m 


it is done in the Madras Fisheries Dei^artment. 
Conditioning boxes and ^ freshwater ponds 
suitable for conditioning fisli -were not avail- 
able at site. The water in many of the tanks 
used as nurseries in the unsewered part of the 
town was contaminated by the city drain and 
the fish were collected by drag netting. 
General inclement weather, spasmodic showers 
and the muddy nature of tiie beds of condi- 
tioning ponds also added to the list of unwhole- 
some factors in the treatment of fisli. In the 
absence of conditioning boxes, the fieldman 
had to devise darm^-cages and subsequently 
use some cement tanks for trial conditioning. 
The experiments were not successful for obvious 
reasons. Within Bengal, fish fry are transported 
over short distances without previous condi- 
tioning. The Department of Fisheries, Bengal, 
made some arrangementB with the Bengal 
Nagpur Railway for tmnsporting fry from 
Calcutta to Madras, But due to abnormal 
situation and lack of railway space, the railway 
authorities eouid not arrange a special van for 
the fry and it was unfort-tmate that the space 
for the live fish was allotted in a closed luggage 
van in spite of all efforts to persuade the staff 
at the station to accommodate them in a more 
healthy situation* The jolting in the train, 
espeoiaHy in the last compartment, was too 
severe for these fingerlings and consequently 
there was very high mortality in the consign- 
ment. This experiment proved a failure for 
the reasons stated above. 

The lessons of the first experiment, however, 
proved very valuable. The Inland Fishery 
Development Board, Madras, accepted the 
suggestion of Dr Hora to transport a second 
consignment, but only of larvae and fry and not 
fingerlings. He laid special stress on trans- 
porting small quantities of very young stages of 
these carps so that they might be carried along 
with the attendant in his own compartment. 
On this occasion the experiment was to be 
conducted by an assistant inspector assisted 
by a fieldman, A fieldman and myself were 
selected for the purpose and we left Madras 
on July 7, 1944. 
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The backwater perch 

As previously arranged by Dr Hora, a small 
consignment of tbe backwater perch, Etroplus 
suralensiSf Mid tho Java fish, Osphromenus 
goummi wiXB taken by us for introduction in the 
Bengal waters. 

Two dozen goummi and four dozen Etrophis 
were ordered to be taken. Oouranii were 
brought from Satyavedu Pond and released in 
the round pond of the Chetput Farm on June 17, 
1944. These were caught on July 2, 1944 and 
two dozens of them were put in two glass 
aquaria of the Freshwater Eesearch Station. 
Three dozen fingerlings (3 to 4 in.) oigourami 
and a dozen adults (6 to 8 in.) of Etfoplus 
were netted from the Chetput Farm and condi- 
tioned for about 20 hours till the noon of 
July 3, 1944. It was an experiment in long 
distance transport of adolescent gourami and 
adult Etroplus* Small-sized, round tin carriers 
were insulated with straw rope and then 
covered with woollen covers to facilitate proper 
control of temperature. In the above manner 
I had successfully transported adolescent 
gourami from Satyavedu to Madras during a 
hot day in June (June 17, 1944) and the result 
achieved encouraged me to repeat the experi- 
ment. On this occasion one dozen each of 
gourami and EtmpluB were taken in three tins 
and the remaining three dozens of Etroplus 
were put in the fourth. For transporting these 
tins in the same compartment as the attendant, 
the M.S.M. Eailway authorities, who were 
approached in the matter, expressed their 
inability to make any special arrangements. 
The fish tin carriers were, therefore, placed in a 
corner in the luggage van. 

Long distance transport 

The Assistant Director (Freshwater Research), 
Madras, had issued the following instructions 
regarding changing water en route. "Drain 
out the bottom-most 1 /3 of water containing 
the sediment and the faeces of the fish which 
are responsible for the depletion of oxygen- 
content and enhancement of carbon-dioxide 
which result in the fall of pH. This is to be 
acliieved not by the usual tOting of the tin 
carrier and draining off its contents which 
only let off the top layer which is in no way 
deleterious to the fish, but by syphoning out the 
former by means of a rubber hose pipe While 
doing this, the attendant has generally to use a 
torch-light to spot the exact positions where 
the sediment and excreta are accumulated. 


While switching on the torch, care should be 
taken tliat sudden light does not fall into the 
tin as otherwise the fish react to the stimulus, 
and dash against the sides of the can in their 
attempt ^ to rush into darkness and thereby 
cause injuries to their mouths, fins and scales. 
Prevention of injury to the fish is the most 
important factor especially in long distance 
transport. By this method the disturbance 
to the fish will also be minimized as the tin 
carriers are not shifted from their position. 
The usual method of changing cool freshwater 
at every 100 miles or 4 to 6 hours^ interval was 
strictly followed. In the intermediate halts, 
attention was paid to the maintenance of 
temperature and the oxygen content; this was 
achieved by pouring the water of the carrier 
back into it from a height with the lid intact. 
We had sufficient quantity of ice with us but 
we had no occasion to use it, even during the 
hottest part of the days since the straw insula- 
tion had served the purpose of maintaining the 
required temperature. There were no casualties 
during transport. But one Etroplus finger- 
ling, which had evidently been injured 
during capture and conditioning at Chetput, 
developed a sore on its side by the second day 
of the transport (July 4, 3944). Last this sore 
should be attacked by fungi, which might infect 
the other fish, it was removed and thrown out. 
The consignment was planted in a tank of the 
Bidyadhari Spill Matsgajibi Samabaya Samili 
(Fisherman's Cooperative Society). The tank 
was later inspected by us along with the 
Director of Fisheries and the District Fishery 
Officer. Necessary instructions were given on 
the care of the fish and the improvements of 
tanks. The importance of these fish from 
Madras for acclimatizing in Bengal waters has 
been reported in the Bengal Weekly dated 
September 4, 1944. The secret of success was 
nothing but constant attention throughout day 
and night during the journey. This ejyeii- 
ment enabled ns to understand the critical 
situations and practical problems arising un- 
foreseen during long distance transport and to 
devise preventive or remedial measures for 
bringing down rohu and mrigal to Madras. 

Technique of transport 

I interviewed Dr H. K. Mukerjee, Professor 
of Zoology, Calcutta University, who has 
been engaged in the study of the life histories 
of the Bengal carps and received from 
him some instructions on the characteristics 
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and the ideixtihcatioii of try of the important 
species, viz, foliu and research 

and laboratory assistants were kind enough 
to show me round their museum and aqua- 
xium, especially the preserved early stages 
from egg to adult of the important fishes. 
This helped a great deal in iny tours in 
Eajshahi and Midtmpore districts to study the 
collection and transport of carp larvae and 
spawn in the river Paclma and 6^/.?(d/^type of 
tanks respectively. We accompanied a con- 
signment of carp larvae from Rajshahi to 
Calcutta in train studying the technique of 
treating the larvae during transport. By 
paying repeated visits to the Calcutta fish 
‘ spawn ’ markets, all the details of this process 
were studied. After a personal repreBentation 
made to the Chief Traffic Manager, Bengal 
Nagpur Railway, permission was granted for 
taking only four hmiMes of fry and larvae in 
the second class compartment and so more fry 
could not be transported. This deficit had to 
be made up by transporting fry in tin carriers 
in the xisual closed luggage van. Under the 
guidance of Dr Hora, small laboratory experi- 
ments were conducted on one inch carp fry 
in rectangular glass aquaria. The fry showed 
signs of proper conditioning and even healthy 
growth in the aquaria and tb.cre]>y showe.d 
that they could be trauspm'ted {without tiie 
Madras method of conditioning adopted, for 
fingerlings in the specially designed boxes of 
wooden bottom and wire gauge sides and top)» 
The utility of this measure had the greatest 
effect on the transport experiment since 
otherwise the fish could not be conditioned 
at all on approved scientific lines for want of 
proper facilities in Calcutta, though I was 
properly equipped with a collapsible condition- 
ing box for tbe purpose. The question 
of conditioning having been eliminated, I 
received the stock of fry of one inch and 
two inches on the morning of the day I left 
Calcutta (July 25, 1944). The fish merchant, 
in spite of his undertaking to supply one inch 
fry, could not do so as he had not the required 
stock with him. I had to take fry about two 
inches since I could not arrange with another 
supplier nor could I alter the date of my 
starting since the reservation of space })oth for 
luggage and passengers had been fixed once for 
all. As is not uncommon in Calcutta, the 
stock pond of this fry was super-manured with 
drain water and was emanating a foul stink 
and a great problem arose at this juncture for 
the following reasons: 


1. Two incii fry normally requires at least 
a diiy*s conditioning. But there were no fach 
lities for this in the above pond. 

2. Transporting iu this obnt>xious water 
was both undesirable and inipractieable, since 
the attendant could not stand the stink which 
almost resembled that of septic tanks. 

3. Tliere was lack of Bufficient interval 
)>etween collection and transport at least to 
bring the quality of the water to the required 
freshness. However, sticking to the principle 
of commencing the transport with the same 
water as in the pond, we packed the fish iu 
the same foul water. This is the first time 
I had the experience of fish transport with 
two abnormal factors let into the experiment, 
vk. transporting fry of two inches w-ithoat 
conditioning and (2) using foul water as medium 
in the tin carriers. 

4. This Calcutta water was not changed till 
Kharagpur, a distance of 72 miles from Howrah, 
as it was felt that acclimatization of limited 
space in this should have juecedouce over 
change 'of water.,'. 

Casualty during transport 

We started with about 100 lingerlings in 
each of the eight tin carriers and 250 in each 
of the two earthen hundks and about 30,0(K1 
larvae accommodated into two earthen hundies. 
All the four Am?/, dkv wc‘re kept in the second class 
eoiupartment. Tlui oncj inch fry in earthen 
ItunMes did not suffer any casualty from start 
to finish of the transport; 12 fingerlings had, 
however, died between the pond and Howrah 
station. About three dozens died between 
Howrah and Kharagpur. This is the longest and 
the speediest run on the line between Calcutta 
and Waltair. The jolting was the maximum 
and so also the casualties. When the first phase 
of the risk was over, we gained confidence and 
began to change water by slow degrees, viz; 
by about a mug in each tin at a time. Thus 
it took the whole night f<u changing the water 
to bring it to the nonnal freshness. Muddy 
and brackish water was scrupulously avoided 
throughout. Two extraordinary foctors dis- 
turbed us during the first niglxt, viz. fall of 
temperature and the fall of pB. which were 
attributable to the following respective reasons : 

L The extra insulation with hay-rope. 

2» Decomposition of the organisms in the 
foul water from the ponds combined with the 
liberated carbon-dioxide by the fishes. 

These were overcome by (1) removing the 
woollen covers and allowing the wet hay-rope 
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to dry up and (2) by agitating the water and 
aerating it ; change of water in large quantities, 
though seemingly advisable, could notbe ventured 
lest the iish should suffer from the sadden 
changes of temperatures. Daring the night 
some fish were chilled by the fall in temperature 
and begun to float belly upwards apparently 
in suspended animation but when thrown out 
on the floor of tlie compartment began to 
wriggle, possibly absorbing warmth. If this 
liad not been fortunately noticed in time more 
live fish would have been cast aside presuming 
them to be dead. This hint was commnnicated 
to all the departmental officers who came to 
'receive consignments at Vizagapatam, Bez- 
wacla and Nellore. The ordinary method of 
preventing the fall of temperature is to pour 
water on the woollen covers but in the circum- 
stances, this too could not be resorted to lest 
the temperature of the water should rise up 
and remain at that level for a longer time than 
is required. Two tin carriers and one hundy 
of larvae were released at Vizagapatam to the 
charge of the Sub-Inspector deputed for the 
purpose of stocking in the Municipal tank 
near the District Superintendent’s Office. By 
the time we arrived at Vizagapatam, death of 
another two dozens had occurred. Between 
Vizagapatam and Godavari no deaths occurred. 
But as night advanced, the temperature again 
began to fall down (though not the pH as the 
water was almost fresh) and 20 fish died before 
the train arrived at Bezwada. Another two tins 
were handed over to Inspector of Fisheries, 
Kiiruool, at Bezwada, for rearing in the Sunke- 
sula Fish Farm^ with instructions to thoroughly 
change the water with that of the river Kistna. 
Similarly the remaining tins were thoroughly 
changed with tap water in which the Ganges 
mud brought from Calcutta was dissolved. 
The principle involved in this mud solution is 
to render water more alkaline which will get 
only neutralized by the carbon-dioxide liberated 
by the fish. This tip has been obtained from 
the Calcutta fish traders who adopt this method 
in their transport of larvae. The scientific 
principle involved was explained to me by 
Dr Hora. This elaborate process could not be 
conducted in the brake van as the time of halt 
was neither sufficient for the purpose nor did 
the guard allow us to stay in the brake van 
when the train was in motion. Here again 

* At the time of writing this note it is understood 
that the Bengal carps stocked in the Sunkesula Fish 
Farm on July 27, 1944 have grown up to 7 in. in length 
by October 23, 1944. 


arose a serious problem as in those circumstances, 
the casualties would have mounted up in the 
lowered temperature of the water in the cans 
and the exhausted condition of the fry caused 
by about 1| days railway journey. 

I was forced to take charge of the cans 
from the brake van and put them all in the 
second class compartment and the entire quantity 
of water had to be changed to stop further 
mortality. Fortunately, the fisli got water 
of the required colour, taste and teni])erature 
similar to the one which is used for the Cath 
stocking operations in Madras. This deliberate 
and final measure had prevented further 
mortality and the tin cans were retransferred 
to the brake van at Bitragunta. One tin carrier 
of fry and the remaining earthen Mindy of 
larvae were handed over to the Assistant 
Inspector, Ippur at Nellore, for rearing in the 
Ippur Fish Farm. The next and the last change 
of water was carried out in Sullurpet and fish 
arrived at Madras Central and thence to 
Chetput Fish Farm safe. A small consignment 
of 25 fry were released into the newly formed 
Poondi Reservoir. 

Tending the larvae 

The process of tending the larvae in transport 
is briefly as follows: 

About 30,000 larvae were taken in two full- 
sized hwndies containing Hooghly waters wherein 
sandalwood-paste-Iike highly alkaline alluvial 
mud of the Ganges had been dissolved to the 
required consistency which was determined by 
experience. A surplus quantity of mud was put 
at the bottom of the himdy mainly to act as a 
corrective to the liberated carbon-dioxide. As 
this foul gaseous content accumulated more 
and more at the bottom and as the process of 
neutralization was delayed there was a tendency 
for the fish larvae to rise to the surface. This 
^phenomenon was considered generally undesir- 
able and was totally detrimental to the larvae, 
especially as the tiny larvae ran the risk of 
getting matted up together becatxse the number, 
1,000, was abnormally out of proportion to 
the surface area in the hundy. Now, ^ what 
the attendant did was that (i) he eliminated 
the carbon-dioxide at the bottom and (ii) ho 
prevented the larvae from rising to the top. 
Though the bottom sediment (mud) helped 
this process it was too slow in its action. 

The second object was achieved by (a) hand- 
paddling and agitating the superficial layers 
of the waters in the hundies wHoh scared the 
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fish larvae to the bottom and also oxygeaated 
the upper layer and (b) sprinkling few drops of 
concentrated solution of the Ganges mnd on 
the water surface in the pots. Oxygenation 
by inflated automobile tube arrangement des- 
cribed by Dr Mukerjee was done wherever the 
train stopped for short time, the longer halts 
of the train being utilized for changing the water. 
This was the most exacting but none-the-Iess in- 
teresting part of the whole experiment. The con- 
tainers as well as the contained were the last words 
in delicacy. A breakage of the himili/ destroys 
the whole experiment and it might occur any 
moment and the death of a single larva might 
destroy many others in a short time, especially 
in view of the fact that organic putrefaction 
sets in very early in the embryonic stages. In 
spite of the best attention, larvae do die, but 
in this particular case the mortality was 
very low and negligible as compared to the 
millions of larvae that die at the hands of expert 
professional fishermen as I have noticed from 
Rajshahi to Sealdah. I am thankful for the 
very practical tips given by Mr. B. N. Das 
Gupta, District Fishery Officer, Calcutta, who 
ia an authority on tins process, having handled 
fry transport both in trains, hundies and head 
loads and has perfected the methods of oxygena- 


tion in coikboration with Professor Mukerjee. 
The larvae were transported successfully and 
tiie first was released at Vizagapatam 

and second at Nellore, and the others further 
South. 
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MAXIMUM AMOUNT OF POOD TO INDIA FROM AUSTRALIA 

A ustralia is making every effort to ship a maximum amount of food 
to India as quickly as possible. Australia, in collaboration with the 
Combined Food Board and the British Food Ministry, wii! this year 
export a million tons of food, of which India will get a considerable share. 
The Minister for Agriculture and Commerce, Mr. W. J. Scully has stated 
that Australia will make available in the first half of this year every ounce 
of wheat and flour that can be exported to India and other countries in 
urgent need. Mr. Scully has ordered that in addition to supplies from other 
sources, between five and ten million bushels from a reserve set aside for specific 
purposes would be devoted to relieve Indian shortage. Flour mills are 
working three shifts daily and Australians have been told that there will be 
no rice for civilian consumption for an indefinite period, as the whole Aus- 
tralian rice crop is to be exported. Australia's Government-sponsored vege- • 
table dehydrators, which were set up as a war-time measure, have been kept 
in operation, m that dehydrated potatoes and other vegetables can be shipped 
to famine areas of India and elsewhere . — Austral Neivs^ May 1046. 


COTTON GROWING ON collective FARMS IN RUSSIA 

Eamidiah Farm, Paiforce 


M any competenli authorities are of the 
opinion that the real hope for Indian 
agriculture is in some form of collective 
farming. Suggestions have been made that a 
commission from India should go to Russia 
to stud V the working of the collective farms. 
It isj therefore, not without interest to examine 
a concrete example of the agronomic technique 
of the collective farms. This is to some extent 
facilitated by the voluminous literature which 
the Agricultural Department in Russia publishes. 
Cotton will be considered as it is of importance 
to India, 

Since the revolution, Russia has greatly 
developed the cultivation of cotton in Russian 
Central Asia. Her Agricultural Department 
has published a handbook entitled ‘ How to 
Obtain High Yields of Cotton \ It is written in 
a simple ianguage as it is intended primarily 
for the guidance of workers on collective farms. 
A feature is the prominence given to the leaders 
of the collective farms which have produced 
the best results. Their photographs are 
published and there are frequent references in 
the press to their methods and their successes. 
The record which is held by a collective farm 
is 162 md. per acre of seed cotton (15T tons 
per hectare) is of course exceptional, but 
yields of 10 tons per hectare (108 md. per 
acre) are frequent. Those reaching such yields 
are rew'-arded with the title of * Stostentnerovik ’ 
which translated means a ‘ ten tonner This 
system of ‘social competition’ is an important 
factor in raising the productivity of labour. 

The following is a resume of the instructions 
given for obtaining high yields : 

The autumn pioiigliing should be to a depth 
of 10 to 12 in. Two irrigations are given in the 
winter, one to supply the necessary moisture 
to the soil and the other to wash out the salt. 
If there is drainage, this latter irrigation can be 
from 6 in. jipto 16 in., depending on the amount 
of salt present. If there is no drainage the 
delta should not exceed 8 in. This washing 
out of the salt is essential if Ml benefit is 
required of the manure applied. 

At the end of the winter the land is cultivated 
with chiseler and this is followed by a ploughing 


to a depth of 8 in. The final seed bed is pre- 
pared by harrow. The signs of a good seed 
bed are that no clods should have a diameter 
of more than 2 in. and that three-quarters of 
the clods should be of less than half an inch 
in diameter. 

The seed should be carefully sorted and 
cleaned, treated with formalin, and steeped in 
running water for 24 to 30 hours, but only for 
16 to 18 ho urs if the water is cold. The sowing 
is done by drill in lines 30 in. apart. The seed 
rate is 110 kg. per hectare (48 seers per acre). 
As soon as the seedlings have appeared the 
first thinning is made by cross cultivating the 
land to leave 8 in, strips of seedlings with 20 
in- between tbem. Each strip is then thinned 
by hand so that 5 or 6 seedlings are left. When 
the seedlings have made two or three permanent 
leaves a second cross cultivation is made and a 
final thinning to three to five plants per clump. 
If in any clump (strip) the number of plants is 
deficient, either additional seeds are sown 
or seedlings from other clumps are transplanted. 
By varying the number of plants per clump the 
population per acre can be anything from 
8,000 to 40,000. For good land a population 
of 25,000 to 30,000 is recommended which may 
go up to 40,000 for poor land. 

It is recommended that there should be at 
least six weedings and the same number 'of 
cultivations which should go to a depth of 6 to 8 
in. The first cultivation and weeding should be 
done as soon as the seedlings have appeared. 

Manuring 

This of course depends on local conditions. 
A typical treatment for average soil is 360 lb. 
of nitrogen, 360 of phosphorus and 90 of 
potassium per acre. The proportion should be 
two of artificials to one of organic. The manure 
should be applied in three stages. When the 
land is ploughed in the spring the farmyard 
manure is applied. The first dose of arti- 
ficials are given when the buds are forming and 
the second when the plants are flowering. 
Stress is laid on getting the manure down to 
a depth of 8 to 12 in. With this object irriga- 
tion should be given after manuring. 
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Irrigation 

Eeference lias already been made to tb.e 
winter irrigations to inipart the necessary 
moisture to the soil and to wash away the salts. 
The number of additional wateringB must of 
course depend on local conditions. The number 
may vary from 5 to 12. An average practice 
is two waterings ripto flowering, 4 to 5 during the 
period of flowering and 1 to 2 while ripening. 
The periods between the waterings may be 
10, 20 and 17 days resj)ectively. The deltas 
are 3, 4 and 3 in. respectively. Irrigation is 
by furrow. By eross cultivation these furrows 
are destroyed and it is therefore necessary to 
remake them by ridging plough. 

Pruning 

When the plant has 8 to 10 boll-bearing 
branches, the tops of the side branches which are 
not bearing bolls, are pinched off. This is followed 
by pinching off the tops of the leaders. This 
pruning starts in tlie beginning of July. Prun- 
ing increases the yield from 20 to 25|. 

Harvesting 

Cotton pickers tisually use (me hand. They 
should be trained to use both at the same time, 
They can learn to do this after a week’s practice. 
When the fluBh of bolls is lull, the noruuil for 
a day’s work is 45 kg. By the same methods of 
social competition already referred to a record 
of 541 kg. has been achieved. The pickers 
should stick for the whole time to picking. A 
hand should be detailed to cany the cotton of 
each picker to the collection centre. 

Yield 

Each plant should bear an average of 15 
bolls weighing 7 gm. The yield with a popula- 
tion of 30,000 will thus be 315 tons per acre. 

Transplanting 

In Eussian Central Asia, Egyptian long staple 
cotton does not open its bolls in time. Cotton 
is therefore sown in a hot bed in March and 


transplanting is" done in Ainal Pour seeds 
are sown in cylindrical conf-ainen’s 2 in. in 
diameter and rtin. in length, made of newspaper 
in two layers. These contaimrs are packed in 
wooden boxes which are phiced in the hot bed 
and covered with glass. The space required 
for tranvsphmting an acre is 50 sq. ft. The 
plants {three to a clump) are set out in lines 
3 ft, apart and with 2i in. between the clumps. 
The labour required per acre is as follows : 

■..■'TABinE.I : 

Labour required in transplantmg cotiou phnU 


Men Women Children Horse 
' days, ■ days days', days \ ' 


Preparation of hot 
bed 

Cariiagfe manure tu 
hot bed 

Making paper con- 
tainers ■ 

Bowing-,,BeedH in'eon- ■ 
tainers 

Tra!jsplanting 


Pmts and disemm/r ',' 

,,''',It is ■s'tressed.'riiat/prevention. is' better- than 
■■eiire. ^ ■ ' The 'preventative"', iheasures-,^ 'quoted . ure,'^, 
getting, ■■ rid "of the ;-cottoii'-'staifcs' 'of 'the: ' previouB.', 
■,'crop. and'' also :'0'f:>feeds 'and other vegetation . 
'.that,,; might;' serve, 'as ' hosts, ■ - treating ''■'seed 
with fonmiliii against giuuinosis, destroying 
■any, part '.of. thO: .cottoii'.'plant '-as Boon , as ft- b'e-:' 
■■domes ,'infected'," ■keeping,: ' dp wir''. the;; weeds-; by'-': 
summer cultivation and thereby lessening the 
danger of attack, guarding against root-rot 
by deep cultivation. To atop the ingress of 
Epitdmhigchm altkeae a belt of plants on the 
borders of the cultivation are dusted with 
flowers of sulphur. In case these prophylactic 
measures fail or are only partly successful 
detailed instructions lire given for combating 
the various diseases and pasts. 


PLANT BREED ING-A SOLUTION FOR FOOD SCARCITY 

-Rao Bahadur Sir T. S. Vbnkatraman, Kt., OJ.E., D.Sc. 

Reti/red Government of India Sugarcane Expert, Madras 


F or a, variety of reasons —some of them 
be^youd imman control — the food scarcity 
ill oiir country has recently assumed a 
critical and tragic position. Briefly stated, the 
present condition has resulted from varioxis 
causes such as a wroiig agricultural and develop- 
mental policy, an export procedure not always 
conducive to our best interests, and increase in 
population not even partially covered by in- 
crease in agricultural production. If some 
radical alterations in policy, and methods are 
not adopted, food scarcity in our country is 
bound to steadily worsen in the future. 

Among others plant-breeding offers one major 
method for solving the problem. The peculiar 
circumstances relating to crop production in 
our country necessitate an orientation in the 
methods that axe generally adopted in this 
branch of agriculture all over the world. One 
of the major difficulties in ensuring a uniform 
level of crop production in the country is the 
uncertainty caused by vagaries of the monsoons 
both in time and quautity of resulting rains. 
In its tui*!i, this factor besides affecting rain- 
fed crop lands, has a bearing on the availability 
or otherwise of irrigation waters both in quantity 
and in time. This indicates one important 
characteristic of the new kinds which the 
plant-breeder in India has to produce, viz. 
the breeding, by all the technical^ means at his 
command, varieties and strains that could 
stand fairly well the uncertainties in the matter 
of irrigation and water needs. A second 
difficulty of equal value in crop production is 
the poverty and the below-average equipment 
that the average agriculturist in the country 
is able to command. To him a variety which 
gives fair yields under average cuftivation 
conditions is more useful than another which 
needs an expensive iniprovemeut in cultivation 
methods for yielding results. When one hears 
of the conqjarativeiy slow spread of certain 
recommended varieties it will often be found 
that the reason is the comparatively higher 
type of cultivation which the variety needs 
but which is beyond the means of the grower. 
It is true that for putting up the yields of Indian 
crops at their highest there should be brought 
into being a suitable combination of better 


varieties aiid better methods of cultivation. 
But till the conditions of the cultivator improve 
enormously — and this is yet far off— an increase 
in jrield without much increase in cultivation 
expenses might well be the immediate aim of 
our plant-breeders. One method by which 
the plant-breeder in India could secure both 
the above-mentioned objects, viz. (1) ability 
to withstand deficiency, irregularity or un- 
certainty in water needs and (2) ability to give 
useful results under average cultivation condi- 
tions, is the employment of the wild progenitors 
of his crops or of plants allied to them, as 
parents in his breeding work. That the above 
is a practical proposition of })rovea utility is 
endorsed by the results obtained from sugar- 
cane breeding within the last two decades. 
It has been conceded by competent authorities 
that in the matter of the rapid spread of im- 
proved types in cultivation, the new sugarcane 
strains are easily at the fore-fronfc ; in parts of 
the country oyer 90 per cent of tlie area has 
been conquered by these typcvS and this within 
almost a decade and a half. 

The average cultivator in India has often 
been blamed for his supposed conservatism in 
adopting new improvements, A careful com- 
parison will show tha.t he is not by any means 
more conservative than his class in the other 
parts of the world. While it is true that long 
privations and uncertainties resulting from the 
vagaries of the monsoons have made the Indian 
farmer somewhat wary in adopting innovations, 
he is second to none when an improvement 
can be proved to his satisfaction and in bis 
own field. More than one sugarcane now 
popular in the country was re-discovered by 
the neighbouring cultivator sometimes after 
its rejection by an organized experimental 
station working in the area. 

Both in Soviet Russia and the U.S.A., there 
are organizations for the collection from time 
to time of the wild proto-types of their culti- 
vated crops from all over the globe ; the ultimate 
object in such collections is to utilize them 
dimctly or indirectly in their plant breeding 
operations. Based on the success that has 
resulted from the employment of the wild types 
in sugarcane breeding, the Indian Central 
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Sugarcane Coiamit'tee fe shortly to organize 
a thorough, exploration of our country for the 
coUection and study of the wild sugarcanes. 
There is little doubt that equally satisfactory 
results will accrue in the case of other cultivated 
crops by the employment of the wUd types as 
parents in breeding operations. It is true that 
the other crops offer, perhaps, greater difficulties 
than the sugarcane for the adoption of this 
method on a wide scale, but it has to be re- 


[Vol. VII, No, 6 

memlieied that the splitting of the atom was 
once considered almost insuperable but this 
has since been done. If the atom could be split 
to the complete ruination of at least one city 
over-night, agricultural research planned at a 
similar level might reasonably be expected to 
increase our crop yields to such a degree as to 
solve our food problem on a permanent basis 
particularly when combined with other methods 
of tackling the problem. 


FRUIT PRODUCTS CONTROL ORDER 

A CONFERENCE of manufacturers of fruit products was held on 13 and 
14 Mav 1946 under the Chairmanship of Sir Pheroze M. Rharegat, 
Secretary, Department of Agriculture, Government of India at which 
various aspects of the Fruit Products Control Order were discussed. In order 
to be able to implement the recommendations of this Conlereuce and to 
enable the maiiiifactnrers to make necsessary preparations, and also to allow 
further time to those who have not yet applied for a the operation 

of the Fruit Products Control Order has been postponed to 1 July Lilb, All 
manufacturers of fruit products such as jams, jellies, nmrmalades, tnut 
iiiices, squashes, cordials, tomato juice and ketchup, <w/wr.s _c/HdHeiys, »Horo6^s, 
etc should apply immediately for a licence to the Agricultural Marketing 
Adviser to the Govenunout of India, The Mall, Delhi, so that they have 
the requisite licence before 1 July 1946, after which date they wil! not lie able to 
manufacture without a licence. This rule, however, does not apply small 
manufacturers in rural areas manufacturing not more than 201) Ih. of mmrs, 
mof(ibb(iS 3 etc. in a season.* — Depattment of Agriculiufe^ (jov^rmnent of rmhii. 


A SCHEME FOR AGRICULTURAL DEVELOPMENT 

■ ■ Shri Rahtjan 

Bmn of the Faculty of Science, TJwimrsity of Allahabad 


O F late much interest has been shown in 
the problems of Indian agriculture. 
Many proposals have been put forward 
for agricultural improvement in this country 
and these have been widely discussed. There 
are no two opinions that if the agriculture of 
the country has to be improved we will have 
to closely scrutinize the Russian Scheme for 
adoption. The machinery of Agriculture 
Departments, as it stands today, was admirably 
suited for a period ending with the beginning 
of the first World War. It is hopelessly out- 
moded now. Vast improvement in agricultural 
technique is taking place in other civilized 
countries while here both research work and 
the education of the agriculturist, in newer 
methods of cultivation, are practically non- 
existent. The Director of Agriculture quite 
natiiraily has all his time taken up by innumer- 
able files and what little time is left to him is 
devoted to attending countless meetings. The 
most efficient and highly qualified Director 
with every desire to do research will find it 
impossible to undertake it because of his heavy 
administrative duties. It is lamentable that 
in spite of the huge sums of money spent on 
the ' grow more food ’ campaign no substantial 
increase in crop yields w'ds noted. No amount 
of paper propaganda can increase yield unless 
the two basic requirements, viz. water and 
manure are adequately given to our major food 
crops. It is well-known that 100 to 200 iDer cent 
increase in yield is possible in suitably irrigated 
and manured lands. Immediate increase in 
food production cannot be achieved by exten- 
sion of cultivation alone. In areas not irrigated 
by canals, even if tahxm loan is given, there is 
neither skilled labour nor equipment with the 
cultivators for sinking numerous wells for 
irrigation. It is here that the labour discharged 
from our war industries and the demobilized 
soldiers could be iisefully employed. 

Under each engineer a batch of men with 
equipment forming a platoon can go to the 
villages, dig wells, hand them over to the 
villagers, and move on to the next placet The 
cost of the well may be charged to the village 
and recovered in small instalments spread over 
20 years. The two million demobilized army 


men will form 20,000 units of 100 each. Even 
then if each unit would dig five wells m a year, 
it would take seven years to cover all the villages 
in India {there are approximately 750,000 
villages). This would give rougLly employ- 
ment for seven years for all and a chance for 
all of them for gradual re-absorption into civilian 
life. In addition they may be utilized in 
connecting villages with the main, highway 
arteries by village roads, in draining swampy 
areas, and in building up village schools and 
granaries for seeds, etc. 

It is suggested that India is normally short 
by about a million tons of food grains. This 
amount is really insignificant and the shortage 
can ea sily be overcome by bringing into opera- 
tion the above scheme. Along with tMs a 
long range programme may be drawn up to 
raise the level of Indian agriculture to that of 
the Western countries. This can he done firstly 
by separating the research work from the adminis- 
trative work of the department and by appointing 
a scientist actively engaged in research work 
and giving him the status of a Director. In 
recent years, in some provinces, a new research 
staff has been appointed but it is desirable that 
this should be placed under the research 
Director who should guide them and his depart- 
ment should be directly responsible to a Com- 
mittee or Board described later on. He should 
not be saddled with administrative work 
connected with the Agriculture Department, 
so that he can devote his whole time to research 
and only do such of the administrative work 
as is directly connected with the research 
schemes. 

Secondly no scheme of Agricultural improve- 
ment can materialize unless a good number 
of public men are associated with that scheme. 
The establishment of a Board of Agriculture 
which should be the supreme body responsible for 
the agricultural improvement in a province is of 
utmost importance. This will be the supreme 
body under whose directive both the Directors— 
research and administrative— will work. The 
Minister of Agriculture should be the ex-offioio 
Chairman of this Board. 

The Director of Agriculture should he in 
charge of all district work, propaganda, seed 
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production and rural reconstruetion work as 
is being done, possildy in Bombay, Since tlie 
Director of Agriculture will be freed from all 
the research work he can devote Jiis time for 
the establishment of a seed farm in each district, 
for the production of seeds of improved strains 
evolved and recommended by the research 
stations for largescale distribution in the 
shortest possible time. For this class of work, 
the cost of estabiishrneiit and the production 
cost of a 100-acre plot in each district of a 
province should be worked out on a commercial 
and self-supporting basis. This arrangement 
would only mean an initial outlay in the 
beginning and a working expense in the suc- 
ceeding years. . 

If for each province a block grant of 
Es. 5,00,000 is set apart for the purpose of 
opening several seed farms every year under the 
supervision and control of the Board, a chain of 
such farms would be scattered over a whole pro- 
vince and a large number of agriculture gradiui tes 
coming out of the universities will be absorbed. 
Incidentally as intensive scale of cultivation will 
be carried on in these farms, they will solve the 
purpose of propaganda and demonstiation in a 
visual manner. 

This entails some clear cut policy to be adopted 
by the Government. 

The Director of Agricultural Research muBt 
have sulficient funds to (?arry on intensive 
research programmes. 

Every university must be given a substantial 
grant for equipment and research. 

If the results of researches show any indica- 
tion of their being translated into largescale 
industries, it should be the duty of the Govern- 
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ment to finance and pkn pilot plants before 
they are handed over to any party for com- 
mercial exploitation. 

The proceedings of the Board, and the various 
activities of the Research Section and the 
work done under the direct supervision of the 
Director of Agriculture should he scrutinized 
■ ■ by the. Board' :aiid, "each ■ of -, tliosc itieniB'. 'that ' are' 
accepted should be pulilished as bulletins in 
English and tlie language or languages of the 
province coneemed. The research work should 
be published in scientific journals and concise 
extracts of works in tlie language or languages 
of the provinces. 

All matters of agrieuitiiral interest, of work 
done in India and foreign countries, should be 
published in the language or languages of the 
province concerned from time to time. 

Following the lines of the Royal ASf)ciety of 
Agriculture in England, exliibitions slioiilcl be 
organized once a year to pla(‘e Indore the public 
the recent advances in agriculture and animal 
husbandry. Such exhibitions should rotate 
each year from district to district. 

If possible at least one agrieultural museum 
in each division shouhl also he opened in each 
province. 

The scheme outlined above is only in its 
barest outlines and gives Imth a short and a 
long term plan for agricultural development, 
and if it is put into operation, it will serve to 
increase agricultural production manifold. The 
population of the country is on an average 
increasing by five millions every year and unless 
some bold revolutionizing scheme is put forward, 
the spectre of famine will continue to haunt 
the country. 


COVER ILLUSTRATION 

The cover illustration depicts a scene of cultivation 
in an agricultural college in the Deccan. Photo by 
Mrs, Stan Harding. (Courtesy of Bureau of Public 
Informatmii Government of Indm)> 


POWDERY MILDEW OF ORANGES IN COORG 

M. E. Devahajak, B.Sc,, (Ag.) 

Head Researcdi Worker, Orange Research Scheme, Ooorg 


OOEG m noted for its Loose Jacket 
f variety of oranges, nearly 12,000 acres 
being under tins crop in tbia province. 
Pro|,)agatioii is from seed and the cultivation 
is done entirely under rain-fed conditions, as dis- 
tinct from se%’eral other orange tracts in India. 
Oranges are grown in Ooorg at altitudes ranging 
from 2,500 to 4,000 ft. above the sea-level and 
in areas with annual rainfall varying from 35 
to 200 in. Tlie nature of the soil is invariably 
black or red loam, and the land where the 
orange groves are raised is well-drained. 
Powdery mildew has been known in Ooorg 
orange groves for a very long time, but only 
as a minor disease. In the year 1943, however, 
the disease assumed major importance on 
account of the wide-scale damage it did to the 
trees. There was hardly a single orange tree 
in Ooorg wdiich did not suffer from it during 
that particular year. 

Symptoms 

The syin])toms of this disease are readily 
noticed and the disease is easily identifiecL 
Greenish wlutij patches of mildew are generally 
Manifest on the upper surface of the leaves, 
the most commonly affected parts being the 
young and actively growing leaves and twigs. 
Old leaves are not usually attacked. In severely 
affected cases, the entire lamina of the affected 
leaf is covered by the greenish white patches. 
Affected leaves shrivel, dry up and finally shed. 
The tissues of the twigs lose their colour and 
become yellow* The older leaves, if attacked, 
do not shrivel but get malformed. The trees 
therefore lose a considerable quantity of their 
tender foliage resulting in loss of vitality to 
the plant and impaired growth. In acute 
oases of attack where the twdgs are also affected, 
the twigs themselves dry up, get shorn of their 
leaves and such trees present an appearance 
very similar to that of wither-tip. The damage 
done by mildew to nursery plants is particularly 
severe. Damp mornings, with a few hours of 
sunshine, appear to be the most favourable 
period for the onset of this disease. 

Etiology of the disease 

Dr B. B. Mundkur, Second Mycologist, 


Imperial Agricultural Eesearch Institute, New 
Delhi, reported as follows on the mildewed 
citrus leaves sent to him : 

‘‘1. The citrus leaves are attacked by 
powdery mildew of which only the conidial 
stage is present. The couidia are 25-42 X 
hyaline, oval or slightly barrel-shaped, with 
rounded or slightly flattened appresoria. 

2. The first collection of powdery mildew 
in India was in 1904 in the Nilgiri Hills and 
was investigated by Sir Edwin Butler who 
named it Oidium citri but the name was never 
effectively published. The conidial measure- 
ments as given by him are 27-35x12-15 u. 

3. In 1915, Carter (Phytopathology, 
5:193-195) reported a powdery mildew on 
citrus from California to which he gave the 
name Oidimn tingitmium. The conidia are 
stated to be 20-28x10-15 u. 

4. Fetch (1. c. 5 : 350 and 9 : 266) reported a 
powdery mildew on citrus from Ceylon whose 
conidia measured 36-42x15-18 u. The Coorg 
and Ceylon specimens have, it will be noted, 
more or less identical measurements. The 
disease occurs in Java also and the conidia of 
the Javan fungus measure, according to 
Fawcett {Citrus Diseases and Their Control 
1936, p. 273), 35-38x11-13 u. 

5. From the above it would appear that 
the conidia of Oidium on citrus in the Eastern 
Hemisphere are very much larger in size, 
especially in length, than the conidia of the 
Oidium occurring on citrus in the Western 
Hemisphere. Fawcett (i.c.) is inclined to 
the view that the oriental and the occidental 
species should be considered as identical hut 
the sizes are so very different that I do not 
feel inclined to agree wdth that view and the 
record of Oidium tingi^unium Carter for India 
in Butler and Bisby’s Fungus of India (1931, 
p. 148) is an error. The Indian Oidium is still 
an undetermined species and should be desig- 
nated Oidium sp/ 

Control measures 

Two control measures were tried to check 
this disease. The first consisted in dusting with 
sulphur that can pass through a sieve with 200 
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A pomd of sulplmr, eostmg Kb, 1-4, was 
foumi to be saiSciejifc for diistisig 100, two to 
four year old orange plants or 10 adult trees: 
Hence, it is very economical to resort to dusting 
with sulphur dust as a remedial measure to 
check powdery mildew. If neglected, the disease 
is likely to cause reduction in the productive 
capacity of the plant, on account of the loss of 
young leaves' and twigs '■.wHch: . are-' likely/to: 
bear ;■ flowers', ■ 
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, : : 2,4^^^ PROMISES ; USEFULNESS IN, STOPPING' WEEDS , : ^ : 

§ ,4d>, the new weed-killing cliemical, shows promise of being able to stop 
obnoxious growths before they even get started, in experiments at the 
United States Department of Agriculture's great experiment station at 
Beltsvilie, neat Washington, D.C. A concentration equivalent to only 1*5 
ounces of 2,4-D in the top inch of an acre of soil whs found aufficlent to 
prevent or materially retard the sprouting of ■weed see.d of senistive species, 
such as wild mustard. The ordinary rate of application as a spray on 
foliage of grown weeds is 1*5 pounds per acre — 16 times more than the seed 
treatment. 

An important tactical consideration in using 2,4-D in this way is the loss 
of weed-killing power by the chemical in moist soil. It can therefore be used 
to kill the weeds in fallow fields in humid regions because it will no longer 
be there to harm crop plants the following season. On the other hand, the 
compound retains its plant-killing ability for as long as 12 to 18 months in 
really dry soilScience News Letter 49 (15) ; 229, 1946. 


meshes per square inch to the affected parts 
early in the morning, so that the sulphur may 
stick to the leaves wetted by dew. When 
dusting had to be done after the morning dew 
had disappeared, it 'was found to be advantage- 
ous to first spray the trees wdth water using 
a mystifier, and then to dust with sulphur. 
The second method consisted in spraying the 
mildew-affected plants with one per cent 
Bordeaux mixture. Of the above control 
measures, it was found that dusting with sul- 
phur was more effective than spraying with 
Bordeaux mixture. Four demonstration plots 
were laid out involving three hundred plants 
affected ,bj the mildew disease for each treat- 
ment, viz. (1} dusting vrith sulphur, (2) spraying 
with one per cent Bordeaux mixture and 
(3) control In all the places, such dusting 
with sulphur gave very satisfactory results by 
checking the disease completely and also its 
spread. 


What the Scientists are doin^ 


FACTS ABOUT FISHERIES 

F IBH is utHizutl both, foe food as well 
for the maimlacture of various products 
like manure* fish oil, etc. With a view to 
de^Tl^>pillg the tisli resources in India, the 
Imperial Council of Agricultural Research is 
subsidizing several investigations whicli are 
in ]>rogress in various parts of the country. 
Identiiieution of fry of Oirrhina reha^ Laheo 
htiu and Barbus cJwla have been made and the 
fry of CkifiuR batraehis^ WalUigonia affu, 
Tjaheo ronita and Cathi mtla are under study. 
Experiments for deterniiniiig the artiftciul and 
natural foods for Jeol machh and other fishes 
of economic importance show that the principal 
types take protozoon, crustaceans, small fishes 
fry, bottom debris, insect larvae, algae and also 
liighm* phanerogramic plants in general. Jeol 
natch h have a greater liking for animal food, 
viz. erustaeeaiLS, insect larvae and flies, small 
fishes and fry, bottom defiris, etc. Of the 
artifleiui foods cintuo HsIl and shrimp gave the 
best re.BultB in easc^ of C-. hatraelms and i/. 
fossil As regards zonatioii, it has been 
obstM'Vcd that (•. mfJa generally favours the 
surfac<‘ of the water and L. roJiifa prefers the 
mid as well as the l><>ttuin waters. L. Calbasu 
and C\ mmjala live in the bottom. The carp 
shows distinct mark of fatality at 6'8 pH, 
It has been ascertained that the suitable pH 
for the fishes to thrive is from 7*4 to 7*8. It 
has been obser^vvl that the growth of the carps 
is generally retarded in winter, and enhanced 
in summer and laiuy season. 

Tlie breeding habits of Colim faseiate and 
Ortfzius melasfignm have been studied both 
under natural iind laboratory conditions. The 
life history of Barbus condmmm has been fully 
studied and the life histories of 0, punetatusy 
0. Imtraelnis, L, f/onim and IF. attu are in 
progress. Work uu the life history of 0. 
mduHtigma and (»bservations on Gath eatla 
have been completed while work on i. rohita 
is still under progress. In field w^ork, it has 
been found that the fishes grow more in the 
sewage feeding Mots thaix in the ordinary 
fresh water ponds due to abundance of natural 
food in the bheris. 

tinder the Rural Piscicultural Scheme, 
Madras, sysiematki observations have been 


made on the several species of fish, viz. Laheo 
Cm, Cliavos cjmms (Forsk), Cypnnm carpU 
Linn, Wallugonia attu (Bl. Bohn.), Lafes calcarifer 
Block and Flynemm Linn. Detailed studies 
have been carried out on the qualitative and 
quantitative analyses of the ])iota of the typical 
ponds and their correlation with the food of 
fishes, on physico-chemical factors and their 
variations in typical ponds and wells and on 
the effect of meteorological variations on fish 
life. The upper Indian carps mliu and 7 nrigal 
have been successfully transported from Bengal 
and introduced in Madras, Transport of live 
fish and fish diseases and mortality were also 
investigated. Pon-eye and unsteady move- 
ments from the painful effects of sores caused 
by ecto-parasites in a specimen of Garassius 
auratus have been suocessfiiDy treated with 
epsom salt and potassium permanganate baths. 
It has been observed that success during 
transport lies in avoiding over-crowding in 
containers. 

' A successful attempt lias been made to 
establish identity of tw^o common types of 
Leptocephali of the Madras plankton — Muraene- 
sox of the Family Congridae and Muraena of 
the Family Miiraenidae — by allowing them to 
metamorphose into the adult eels. Plankton 
collections made during the year contained 
post-larval stages of 10 genera belonging 
to nine, families. Fish eggs from tliese collec- 
tions were removed and kept alive under 
observation for studying the developmental 
stages. 

Under the scheme at Bombay, 638 eggs and 
3,394 fish larvae 'and post-larvae w^ere obtained 
from 222 plankton samples collected during 
1944-45. It was found that the temperature 
of sea- water is one of the important factors 
that control the breeding period and the rate of 
development of many inaiine organisms. Slight 
changes in salinity affect considerably the 
movements of marine animals. January, 
February and part of March were the most 
favourable months of the year for the occurrence 
of the plankton. During the rainy season, 
plankton samples were rather poor both in 
quality and quantity. 

Under the Scheme for the Preservation . of 
Fish as Food by Curing, Pickling and Smoking; 
in Baroda State, 73 experiments were conducted 
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f. to eislit. moutte. The prawn k 

niostly on Bombay duck, and Fawns. successiully preserved for over 

A periodical examination and use of these as 1. ^ attractive colour was 

food were made and it was found that almost 

all the products kept good for periods ranging 


PRE-MILKING OF HEAVY PRODUCERS 

WELLING, inflammation, and physical strams on m"thl 

Sreduced by the pre-milking practice, while no jfjftacrbeen 

k-/cows were apparent. Calves receiving nulk from 7 ,1,5 « numb 

pre-milked were more subjeot to hohling 

ligher rate of mortality than those receiving normal f j,,. 

of colostrum iu frozen storage fron. coivswhich^^^^^^^^^^^^^^ 

to offer a solution for this problem smeo the ho^iu t ^ B-iviH 

„.d iM to ,™n« c.,i.c.ftom the ijfry ‘ 

and G. W. Tiimberger in the ffohiem - rmm.n If orld, 38 (1 . *H . * , [ B 


What would you like to know? 


Nfiqnirus Tif^urdhig agriculture and animal hmhandnj should he addressed to the Directors of 
Agricjilture and Veterimry Services in provinces and states. This .section is reserved for replies 
to seleeied letters in eases where it seems that the information may be of general interest 


Q, I have often been told that cattle ticks 
are a source of considerable loss to the livestock- 
owner and ultimately to the hide-merchant. 
Which is the latest and most efficient method 
for the control of these parasites ? 

A. Ill view of the encouraging results 
reported to have been obtained with D.D.T. 
in various spheres of entomolGgical research, 
some preliminary trials were earned out at 
tlie Imponal Veterinary Research Institute, 
Mukteswar-Kumaun, to determine the effect 
of this drug on cuttle ticks in India. 

Emulsions of D.D.T. were prepared in 
turpentine and in kerosene oil, using liquid 
soap as an emulsif}dug agent in each case. 
'Fhc concentnitions employed were 0*1, 0*2, 
0*5 and 1*0 |)er cent. CJattle heavily infested 
with ticks (Boophilus australis Fuller) were 
H]irayed. in bat:clies with different concentra- 
th)us of these emulsions. It was found that 
(i) D.D.T. in emulsion with turpentine at coii" 
ceutrations of 0*2 and 0*5 per cent, destroyed 


ticks in their larval, nymphal and male adult 
stages. The percentage of ticks destroyed 
varied from 80 to 90 per cent on sprayed cattle. 
Engorged female ticks did not seem to be affec- 
ted, except that they failed to oviposit when 
incubated at 22"" C, or 37® 0. after each spraying, 
(ii) a single spray of B.D.T., in emulsion with 
kerosene oil and liquid soap at a concentration 
of 0*5 per cent, destroyed all stages of ticks 
within a period of a few minutes. In this 
case cent per cent tick mortality was observed. 
Turpentine or kerosene oil in emulsion with 
liquid soap when sprayed without the D.D.T., 
have practically no tickicidal value. 

Experiments showed that, in the case of 
ticks, D.D.T, acted as a stomach poison and 
not as a contact poison or a repellent. The drug 
is noil-poisonous to human beings and livestock. 

As a point of practical utility it may be 
mentioned that D.D.T. emulsion can be used in 
the form of a hand-dressing, thereby eliminating 
the cost and complications involved in cattle- 
dips and sprays. — LV.R.I. 


MORE MILK : LESS COWS 

I N tlie United States, although milk production on the farms during 1945 
was the highest in the 21 years for which estimates are available, the 
number of cows on farms showed a sharp decline. The production per cow 
averaged 4,789 pounds, an increase of 214 pounds on the 1944 hgiires.— 
Canadian Note. 


What's doing in All- India 


UNITED PROVINCES 

Callle Development Officer^ De^minient of Animal Hitshandrff^ United Provinces^ 


D URING- tlie war ami tlie post-war peiiods, 
in 02 'der to maintain the health of nations 
on the lighting and home fronts, every 
country became conscious of the necessity of pro- 
diioingand providing adeq uate supplies of protec- 
tive foods to its people as advocated by nutrition 
experts. Animal husbamlry organizations in 
each country therefore set about to meet such 
demands by making better provision of nutritive 
foods like milk, butter, cheese, ghee, khomt, 
poultry, eggs and lish. The United Provinces 
Animal Husbandry Department after re-organi- 
zing its various sections early in 1 914 have played 
an important port in this campaign. 

Efforts to step up production of poultry 
and eggs 

The United Provinecs, thanks to the oiTorts of 
the United Provinces Poultry Assodation orga- 
nize.<i many years ago by the indefatigaide 
Mrs. Pawkes, have been fortunate in having 
led the rest of India in the improvement and 
development of poultry industry. It became 
necessary to take over tliis Poultry Association 
under Govetuineut in this Department and the 
development of poultry on tlie one hand and 
the collection and plans for supplies on the other, 
vrere then set in motion. Two poultry develop- 
ment officers, one for the eastern and the otlier 
for the western United Provinces, arc now 
functioning uudct the Chief Marketing Officer of 
the Department, 

l^roduction, diaeases and marketing of poultry 
and eggs are so much intekliuked that the staff 
engaged on these is working under the Cidef 
Marketing Officer who is assisted by the 
Development Officers supervising all phases of 
poultry husbandry. A great drawback that 
hindered the development of poultry in the past 
appears to have been conquered by the dis- 
covery of a vaecine against Eanikhet disease 
after many years of hard work at Imperial 
Feterinaxy Research Institute, Mukteswan As 
diseases in poultry have always been a stumb- 
808 


hug block ugaiuHt developing this industry, it 
became necessary to have, a so])arate Poultry 
Disease Control Officer and otie is now function- 
ing as such. On account of their greater 
egg-producing capacity, White I^egUorn and 
Rhode Island Red are beinu multi|died and 
popularized. 

PouHry extension activities in rural areas 

Supplies to militar)' were contracted for and 
the army made availa)>le tf) the Depurlment 
wire netting, angle iron, incubators, etc. r^tptired 
for the explinsioii work. Branch and subshiiary 
poultry fttnns wt?re opened which also acte<l 
as t?oi}eetimi centres. Tins enabled to pro- 
dueers a n^ady and assured market and a sourt•<^ 
of supply of iiatehable eggs ami breeding stock 
at concessional rales for thost* wlio registered 
themselves at a nominal fee. Besides, the 
Oentral Poultry Rirm at Lucknow, two branch 
farms at Moradabad and Fyzidiad vith four 
subsidiary farms under each at Amroha, 
iSamblial, Nhigimi, ; .Biiari' . (.Moriidabad; district): ■ 
and Rudauli (Barubanki district), Partabgarh, 
Bultanpur and Shahgaiij (Jaimpur district) were 
started in the beginning and further farms 
have now been opened in Azamgarh, Gouda, 
Bahmich, Btidatiu, Hardoi, Rae Bareli and 
Shah] aba upur. The liraucli farms have a 
strength <d‘ ten pens, each |)en consisting of ten 
hens and two cocks while the snbBidiary farms 
have each hve pens. 

To meet the requirojneuts of lireeding stock 
at the braucli and subsidiary districts farms, 
the Department’s (jentral ihmltry Farm, at 
Lucknow is funeiioniug as a big hatchery having 
giant incuhatorB and the breeding stock, duly 
reared and protected against Ranikhet disease, 
is issued to the district farms which also have 
their omi hatching arrangements. 

To encourage production, the following 16 
districts were declared by the Government as 
selected districts : 

Fyzabad, Jaunpur, Bara Banki, Sultanpur, 
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FiivtahpivK Aj5?iiaj|a.di, .Basti, Hardoi, Lakliim- 
par Khari, ihm Bareli, Balmiich, Gouda, 
8}ialijahau|nir, Badaun, Bijuor and Moradal)ad. 

To these are I.)eiaf 4 ‘ added the following five 
{listriets with eiTect from April, 1946 : 

Fatehijiir, Aliahabad, Mirmjmr, Sahajanpiir, 
j\lu2;aframa.gar. 

In tht^se Si4ected districts we hare rc^gistered 
jjoidtrr -keepers and registered jioiiltry-farniers. 
A registeretl pouitry-keepor is one who belongs 
to rural areas of the selected districts and pays 
a membership fee of annas four per annum, 
while a registered poultry-farmer comes of urban 
ureas of selected districts aiid urban and rural 
areas of aon-vselected districts and pays a 
membership fee of Re. 1 per anmim. The 
concessions allowed by the Goyernmeiit to a 
registered poultry-keeper are as follows : 

Hatching eggs at the rate of 2 as, eacli. 
Birds of improved breed oji free exchange 
basis or at the concession rate of Rs. 3 each. 
To a registered poultry-farmer the concessions 
are roughly half the market pnice but not less 
t han the following : 

Cock at Rs. 7-8 

Htai at Rs, 6 

One-day old cliicks Rs. 9 per dozen 

Hatching eggs Rs, 1-8 per dozen 


Collections and civil and army supplies 

A Central Poultry and Egg Godown was 
established at Lucknow to which all collections 
were directed and this became the main source 
of supply from where demands of the army all 
over the province were met. Another go<iowii 
was later opened at Bareilly. At the Central 
Godown and at some district farms grading 
and candling of eggs are carried out. The 
surplus stock is made available for civil con- 
sumption, With the cessation of hostilities, 
the Department is still in contract for military 
supplies within the province, but naturally more 
stocks are now available and diverted for civil 
consumption. 

The Civil Supj)ly Scheme, started from April 
1945, is working in seven cities— Shahjahanpur, 
Bareilly, Moradabad, Dehra Dun, Nainital, 
Lucknow and Fyzabad. 

Besides, the supply of eggs and poultry noted 
below, about 12,000 Turkeys and a large number 
of ducks and geese and guinea-fowls were also 
arranged for the army. The following figures 
show supplies of eggs and fowls for army and 
civil consumption from the Central Poultry 
Godowns at Lucknow” and Bareilly and also 
indicate the rapid progress made in the develop- 
ment of this industry. 


xV|n‘ii, 

July, 1944 
October, 1014 
January, 194:1 
April, i94o 
July, 19-45 
Outober, 1945 
January, 19 16 


Army 


Civil 



Eggs 

.Fowls 


Eggs 

Fowls 

2,12,533 

5,794 




2,68,994 

10,154 



• . 

3,81,186 

13,650 




3,55,395 

13,094 


2,09,474 

„ ■ ■ ■ 

8,61,342 { 

14,753 

April to June, 1945 

257 

4,66,098 1 

■ 27,712 • 

July to September, 1945 

4,21,384 

1,973 

5,06,776 

4,24,073 

23,665 

14,491 

October to December, 1945 

4,49,4713 

283 


All-United Provinces Poultry Show, 1946 
For tho lirst tiuxe fittor many years a very 
largo poultry show was held at latckuow iu 
™ Feiu’uary, 19.10. This attracted a record entry 
^ of l.BiK'i birds iind was well-organized having 
propaganda .stalls. A sntn of K.s. 2,000 in cash 
and cnp.s was awarded as prizes. The All- 
India Touitry Chili held its annual general 
meeting at the time of this show. 

Training iu poultry husbandry is_ being 
imparted to the military personnel and civilians 
at the Government Central Poultry Farm, 

, Lucknow. 

The pioneer work of poultry development was 


also continued by the interested mission and 
other workers at Etah and other places. A 
mini bar of egg-grading centres under the 
Agnuirk scheme of the Central Agricultural 
Marketing Department also continued to func- 
tion and help develop the industry. 

Poultry disease control 
Besides a separate Poultry Disease Control 
Officer, a scheme for the investigation of poultry 
diseases in the province under the charge of an 
Assistant Disease Investigation Officer (Poultry), 
partly financed by Imperial Oourieil of Agri- 
cultural Besearch, is also functioning, 
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Tke following poultry disease.s occur in 
order of tlieir ireqiieucy and economic impor- 
tance : 

1. Raiiikliet disease 

2. Fowl cliolera 

3. Fowl pox (complex) 

4. Parasitic diseases 

6. Spirooliaetosis 

6. Tick-anaemia 

7. Coecidiosis and 

8* Tuberculosis 

Successful vacoinationj that has withstood 
a virulent dose of virus, against Banikhet 


disease has been carried out on ail Govemiiuiut 
stock and 5,084 vaccinations were performed, 
during the quarter ending October, 1945, and 
1,621 during tlie quarter ending December, 1945. 

In the use of vaccine, against Bauikhet 
disease a iniiior reaction in the sha pe of paralysis 
and a drop in egg prutiuetion is Jiotieed whi{‘h 
gradually passes off. A total of 4,273 fowls 
were sul>|ected to the tuberculin test till 
August 1945. Iiifectiou was traced in about 
2*03 per cent cases all of wbieh were farm bred 
and no infection could be traca^d iu village 
birds which numbered lesirly 2,210. 


NORTH«WEST FRONTIER PROVIxNCE 

. ■ ; P. 0. Rahisja 


I T is usual to receive oti the average about 
seven inches of rainfall duriiig the wi?iter 
months. This not only helps the mbi 
crops to grow out and yield a Tionnal harvest 
but reduces the gravity of the frost effect, mi 
crops susceptible to it. 

Seasonal effect an rabi craps 
(.Contrary to expectation the (earlier ]>art of 
the winter season was dry. But for the rains 
in autumn rnM crops would not have been 
sown. The elfect was that not only crops 
suffered from lack of soil moisture, the frost 
effect, due to aridity, was comparatively very 
marked on the susceptible crops. Thus sugar- 
cane, citrus, clover, early peas, tobacco nursery, 
etc. were very badly affected. The foliage of 
sugarcane was completely killed by frosts 
and inversion of sucrose was recorded in the 
months of January and February. The mill 
recovery of sugar on cane was reduced to 7*0 
per cent, compared to December recovery of 
8*5 per cent. This reduced the recovery of 
gw as well. Besides from March onwards the 
gur would not set. But for high prevailing 
gur prices the cultivators would have suffered 
an immense financial loss. Recently planted 
orchards of citrus particularly of sweet lime 
raised on khuthi stock completely dried up. 
Washington navel citrus fruit tended to become 
fibrous and lose its juiciness. The fruit lost its 
storage quality and had a short market season. 
Late sown crop of clover following maize was 
late to grow out. This entailed a loss of a 
cutting of the fodder crop. The early crop of 
peas had very poor seed setting and green peas 


when harvesif‘d for market fetched low price. 
An tninn-]>l;inte<I tobacco (‘omplo tely mmmm bed 
to the fro.st bite. Himilurly lobaccu nursery 
had to bo resown for spring crop. 

Luck of Koil moisture early in the season 
re<iueed tillering of hnmri mops. Late in 
JaiiUiU'}' and in early February wides^nead 
showers of rains raisetl tln.^ prospc>ets of a fair 
rahi harva^st. Late si?ason rains, however, 
have been negligible and in <auiHe(|nence the 
wheat crop has matiireil earlier l>y about ten 
days and grain size is .smaller than, norimiL 
In irrigated areas the cnqjs clid not .suffer from 
shortage (*£ water. Th(M*ef<ire, ueute Hhortuge 
of food grains is m»t likely to be experienced 
in the near future. 

Crop cutting experiments on wheat 

The final report of the crop cutting sampling 
survey was received in February last. Results 
indicated that sampliiig unit of i /80th of an 
aerti can foe adopted throughout the province. 
Plot size, sniallm* than 1 /SOtli will not yield 
reliable results. For the provimm as a whole 
the eye cBtimate was lower by eight per cent 
than the survey estimate. Improved varieties 
including mixtures were estimated to be grow- 
ing over approximately 40 per cent of the area 
under wheat. Local types occupy the rest 
of the 60 per cent of the area. Without ad- 
mixture the iinprove<i types occupy slightly 
over 30 per cent of the area under wheat. The 
improved varieties have more extensively 
spread under irrigated than unirrigated con- 
ditions, Only 20 per cent of the wheat area 
is manured exclusively by farmyard manure. 
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Irivs|H*etive of the manuring and soil types the 
mean yield of improved and local types under 
irrigattMl (‘onditions is estimated at 11*4 and 
iS'I rud. revSpectively. Under unirrigated condi- 
tions the respective estimates were 7*4 and 
5*8 md, Evhiiuitiy yield under irrigated con- 
ditions was higher than under unirrigated 
conditions. The irrigated ' and unirrigated 
estima.tt‘d mean yields per acre ^yere 9*99 
and tr62 md. respectively. Last year’s total 
pri:Klueti<.>u estimiited hy sariipling survey 
amounted to 3,09,139 tons for the six settled 
districts ami Kurram agency. 

Welfare education of soldiers 

A selected number of soldiers are deputed 
by the military authorities to undergo 12 weeks’ 
training course in practical agriculture. A 
practical course definitely with a rural bias 
was framed to train them up in improved 
methods that would be a departure from the 
old stereotyped technique of agriculture. For 
iustamH^ raising of nursery stock, planting of 
orchards, introdiietiou of improved seed types 
of i'oildei*, sugar, corn and other casih crops, 
iitilijsation of waste jaodiicts of agriculture, 
i.e, |)it system of compost manufecture, prepara- 
tion of squashes, marmalades, jams, etc. to 
utilize, iimnarkided fruits, control of common 
serious pests and diseases, hygienic cultivation 
id‘ crops a,u,d fruit plants, etc, are included in 
their course. In days of high prices the culti- 
vator obtruHS rnouey whicli he seldom puts 
back into bank to be of use when wanted. 
Ill order to inculcate this habit the trainees are 
taught simple methods of book-keeping and it 
is impressed upon them to be thrifty when they 
are apparently rich. So far foxir groups have 
been trained at the Agricultural Eesearch 
Station, Tarnab. Besides, the demonstration 
and propaganda staff at the cantonments head- 
quarters, assist the military staff in imparting 
practical training to the soldiers at their various 
farms, i.e, military dairy ami grass farms. 

Provincial Sugarcane Committee 

The Provincial Bngarcaue Committee constL 
tiited by the Provincial Government in accor- 
dance with tln^ reconimendations of the Indian 
Central Sugarcane Committee held its first 
meeting on II December, 1945. After the 
prelimhiaries were over the Provincial Com- 
mittee eonskiere<l the programme of the Sugar- 
cane Researcli Station for the next five years 
in the light of the results achieved during the 


past five years. The Committee generally 
approved the programme <and recommended 
that the scheme be given extension for the 
period of five years on the basis recommended 
by the Imperial Sugarcane Ejcpert in his report 
entitled Survey of Sugarcane Research in India. 
The Committee further recommended that 
work on the problems of gwr manufacture and 
demonstration of improved methods of gwr 
preparation should be immediately taken up 
by the Government. The members" complainec] 
of the acute shortage of cane crushers when 
the resolution of the Indian Central Sugarcane 
Committee on the subject was discussed and 
the proposal to take up manufacture of agri- 
cultural implements as a Government industry 
was adopted. The question of short term credit 
facilities for storage of gur against stock the 
next agenda considered by the Committee. 
The licensed warehouse system as proposed 
by the Reserve Bank of India constituted a 
sound solution of the problem and all the 
members were agreed that legislation be passed 
to give effect to the draft proposal of the 
Reserve Bank of India. This, bill has since 
been passed by the Provincial Legislative 
Assembly during its last budget session. 

At its second meeting held on 28 Pebruary, 
1946 the matter of the organization of ware- 
houses was taken up by the Provincial 
Committee. After some deliberation a sub- 
committee ^vas appointed to draw up plans for 
putting up an experimental warehouse of gur, 
on cooperative lines at Hathian, one of the 
important ^ur-producing centres in the Peslia,war 
Valley. To avoid delay the sub-committee 
was "directed to simultaneously submit their 
detailed proposals to the Provincial Government 
and the Committee. The sub-committee was 
directed to consider arrangements for storage 
of grade I AgmarJc quality of gur. 

The draft of the Sugar Factories Control 
Act, drawn up on the lines of the United Pro- 
vinces Sugar Factories Control Bill was next 
considered by the Committee. The members 
were generally agreed that, though a little 
premature, such an enactment is desirable in 
the interests of the sugar industry and the cane 
growers in regulating supply of cane to the 
factory. It was, however, stressed that an 
amount equivalent to the cess levied and collected 
by the Government should be utilized by the 
Government for cane development and objects 
ancillary to it. The opinion of the Committee 
on the subject was communicated to the Govern- 
ment with the proposed enactment, 
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T he Aviiiter rains were luitiiuely destroying 
mango blossoms and not beneficial to 
any crops other than late-sown wheat. 
The prospect of wheat harvest in North 
Bihar is estimated to have been reduced to 
10 annas in the case of nornial sowing and 6 
annas for the late-sown crop. In Tirhiit Hange 
6,457 nid. of oilcakes and 287 ind. of fertilizers 
were sold during the quarter ending 28 February 
1946. In Patna Range the corresponding figures 
were. 2,926 ind, and 1,513 md. There was an 
extreme shortage of oilcakes. In Tirhut Range 
711 md. of seed grains and 280 lb. of vegetable 
seeds were sold, and in Patna Range 900 lud. 
of sugarcane seeds and 165 lb. of vegetalde 
seeds were sold. In Tirhut Range 12 minor 
irrigation W'orks benefiting 2,513 acn'os were 
constructed at a cost of 8,517. In Ihitna Range. 
396 schemes were under execution. Owing 
to jirotracted drought tha,t prevailed during 
the grand growth period of the sugarcane crop 
in July>August 1945, the gtuieral sugar recove, rv 
was lower ])y 0*5 units as conijKire.d to last Vt'aFs 
figure. Wilt trouble w^us serious in light soils 
of Hathwa, Pratabpur, Motipiir and I\b.)tiliari. 


Losses due to wliiteOy trouble which were cunfin- | 

ed to patldy land of Ahahabad ami ( lava districts | 

' were not ■greal*. ' 'A cheap umd easy ■process; for <'y;| 
making exceilent quality (po' frcuu iiiforior cane I 

■ varieties siieli as 0o,395 and Co.4.53 has been | 

developed at tlie Sugarcane Research Station, ^ 

Pusa. The process condsts cd* fi) clarification | 

by the addition of water extracts from emshed | 

'castor .seeds and Jii) .brisk agitation ' of ;, the V | 
viscous mass just beftire pouring into moulds, I 
The additional cost- is one juma per mauiid of 
gw. Gm thus obtained is' of light eolo.ur and of - ■■■: ■ .I 
good taste. The planting of cane nvas taken j 

up after 15 January 1946 and nearly 50 per j 

cent of the area lias been planted by the end of 3 

February. 0o.331 in Huuth i^ihar suifored 
detei’ioratii>n tf) re?l rot and therefore j 

large (piaiititv of seed material ul fjo.453 and - 

B.U.ll 1ms been distributcai throughout Boutli 1 

Bilmr. To encourage the growing of liot 
weather catch crops such as inaizt^, clieeim and 
vegetables the ifovernmeiu has deeided to supply 
seeds: ■foce:'''/:o.f '.costt'aiid .;irrigatioii:.:^ 
of charge h\ Dehri, Faiwah and Bihar Sharif 
.■a;reas,- 


ERRATUM 

Indian Furmlug, VoL VII, No. 1, January 
1946, page 8, author^s name : 

for ^ S. B, Mogra, M.Sc/ 
read * S. B. Mogre, M.Sc.’ 
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I N certain districts in New Zealand where, 
the soil and climatic conditions are suitable 
for its production barley has become 
an important crop. It is grown for three 
purposes : for the production of malting barley, 
of food barley, anci of greenfeed. New Zealand’s 
requirements of barley for malting and for stock 
food are about 2,000,000 bushels yearly, and 
in this article the cultural and harvesting 
practices which have been developed in the 
production of the crop are described. 

B’oiiuwing the introduction of a protected 
market, a minimum price schedule, and grading 
standards New Zealand quickly became almost 
self“Hupporting in the production of malting 
barley, but large quantities of feed barley for 
the pig iudustcy liave to be itnported each year. 
In the Bo nth Island barley which has been 
ri?.jected for malting purposes is used as stock 
feed and any surplus is sold to the North Island, 
but to meet the defioiencv in the North feed 
barley luis to be imported* 

In the 19I3-44 season a total of 35,811 acres 
WHS sown to barley, 7,570 acres being utilized 
as greenfeed. a greenfeed crop barley isj 
useful for two main purposes : for the provision! 
of winter and early spring feed and to provide! 
fecfl in low-rainfall areas during the dry period..^ 
Btiriey has an advantage over other cereals iuj 
that it is a rapid grower and recovers quick! y| 
after grazing. The Cape and Black Skinlesj 
varieties are popular for this purpose. 

Of the total area of barley grown in the 
Dominion 3,913 acres were, growm in the North 
Island, and of this 2,825 acres were devoted to 
greenfeed, the remainder being harvested and 
used as stock food. In the South Island a 
total of 31,898 acres was grown with some 
4,745 acres utilized for greenfeed, 

From the foregoing it will be seen that the 
growing of barley is mainly confined to the 
South Island. The folio wing _ table shows 
the acreages grown and the utilization of the 
crop in the <li-fferent provinces of the South 
Island for the 194344 harvest : 


Acreage of Acreage of 
barley for barley for 
threshing greenfeed 


nice 


Nelson 

Marlborough 

Canterbury 

Otago 

Southland 


Because of the suitability of the soil and 
climate, practically all the barley harvested in 
the South Island is for malting purposes, only 
sufficient of the greenfeed varieties being 
harvested to meet the requirements for seed. 

Soil and climate 

Any soil which will yield good crops of wheat 
or oats in a normal season can generally be 
regarded as suitable for barley. For greenfeed 
the crop may be grown on a fairly wide range of 
soil types, but for malting purposes, because 
of the high standard of quality of the grain 
required, the crop has been confined to those 
districts which have proved themselves to be 
suitable for its production. |l!he localities 
considered most suitable for malting barley are 
Marlborough, Canterbury, North Otago, and 
parts of Central Otago and SonthlandJ In 
Canterbury, where the major portion of the crop 
is grown, the main counties are Ellesmere, 
Springs, Selwyn, and Ashburton.i 
The most suitable soils are ^the uniform i 
medium to rich free-working loams adequately / 
supplied with lime. Climate plays a inostj 
important part in the production of good-l 
quality malting barley, and an adequate supply' 
of moisture during the ^uwing season is required/; 
Eelatively dry conditions are essential during/ 
the harvesting period. Excess rainfall at thi^ 
time results in sprouted grain or grain in poo^ 
condition. 
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Preparation of seed-bed 

The prepaxatioii of the laud intended for 
barley is siraiiar to that reqiiired for wheat or 
oats. The iaiid vshoiild be ploughed to a good 
depth aud a weli-eultivatad >seed-bed developed. 
The aiiiouut of work required to be put into 
its preparation will depend largely upon the 
type of soil and the preceding crop, j[Ou most 
soils some preliminary cnltivafcion is usually 
undertaken before the final deep ploughing, 
but on some of the heavier soils where natural 
drainage is not good the laud may be jdoiighed 
only once and allowed to remain in the furrow 
through the winter,*^ To assist in drainage 
jdoiighing is at times done in eompiiratively 
narrow lands.) 

Where the crop is to be spring-sown, and the 
bulk of it is sowm at that period, early winter 
ploughing is desirable, as it ensures good 
weathering of the soil, and subsequent cultiva- 
tions intersp(?rsed wdth rolling and haiTowdrig 
will produce the consolidation and tilth required. 
It is best to delay tiiis work uiitil the soil is 
fit, as working wu3t soil has harmful (dTects on the 
seed-bed, especially witli vsomc of the stiftVr soils. 

If the ground is imtliued to he w^n^dy, it is 
sometimes advisable to delay sowing r>eyond 
the normal period, so as to allow for a further 
killing of weeds before sawing takes piuc^e, Imt 
comparatively few crops are sowji later than 
the early pu,rt of Novemlaw. 

Place in rotation 

Barley is generally a spring-sown crop and 
may follow a cleaning crop sucli as roots or 
potatoes or after peas, wheat, or grass. Barley 
does not demand such a high fertility as wheat 
and can quite profitably follow wheet in the 
rotation. In the drier districts barley is often 
grown after a hare fallow following a previous 
barley crop. The fact that barley does not 
compete siuxjessfuily witli weeds often deter- 
mines the place it takes in the x'otatiom Barley 
is often sown on hind iiitended for wdieat where 
sowings of the latter crop have been delayed 
by weather conditions and the prospects of a 
good wheat crop are poor. As a catch crop to 
provide winter feed barley is often sowux in the 
autumn after a cereal or in the early summer 
{November to December) to provide feed to 
tide over the dry period in late summer and 
early autumn when feed is in short supply. 

Sowing 

Spring sowing usually commences iti August 
and is carried on through September .and 


October. Occasiouai sowing takes ^ ]jlace in 
November, but the prospeads rd' securing a good 
sample a.nd yield from such late sowing are too 
uncertain, and it is only wiiere, cultural work 
has been helii up on account of W'catljer condi- 
tions that such late sinvings are practised. 
Normally the earlier the crop is in, the stronger 
it is and the l>etter the yield. Occasionaily 
«autumu sowing is practised f>n the lighter un<l 
drier soils. In such cases drilling tisuaily takes 
place in May or June. 

For malting barley seediugs may range from 
1} to 2 bushels per acre, 1.1 mse ffuantities 
may vary from distrud: to district, the rates 
adopted being those which have proved most 
suita.ble for the locality. The aim should be a 
seeding wdiicli will give a maximum yield of 
well-developed grain. 

For greenfeed, wdiere the main object is the 
production of a quick bulk of fodder, seediugs 
of 2 to 2i and even 3 l)usiie!s per aero are 
conunon, the last quautit\* b<nng most generalh^ 
used wdieii the seed requires to be broadcast, 
"“^11 amisc of superphosphate I cwvt. per acre 
can be rescoiuinemied. The, nortmil depth of 
sowing is about 2 in., and the la ml is Imrrow’ed 
followdng <lrilling. 

Barley is sometimes rolled after the oru]) is 
up, wdum it is considt*red mM^essary to level 
ami cmnsolidate llie s(MHMHaL The crop is 
also ]iarr<nv(.‘d when weeds arr* prevalent. As 
luniev is rather delicate in the see<lling stage, 
anything in the nature {jf <lra.stie treatment 
siioiild, however, be avoiiiHk 

Varieties : feed barleys 

The two varieties most commonly used are 
Cape and Black Skinless, wdiich are quick 
growa'rs and produce a great bulk of feed in a 
veiy short time. Dmier normal conditions 
the crop will be ready for feeding off wdthiu 
b to 8 weeks of stnving. Besitles juodiiciug a 
bulk of greenfeeil, these varieties produce good 
yields of grain auitablf* few pig teed, but not 
for malting. Fetal barleys arc of the six-ro-wed 
type. 

Blavk : This variety is quicker 

growdng, produces a bigger bulk of feed, and 
recovers better aftt‘X grasping tliaai Cape barley. 

Cape barley : This variety has a longer grow- 
ing period before running to seed than Black 
Skinless, and is also more drouglit-resistaut.. 

Malting vaneties : The. chief varieties of 
malting barley groivn in New Zealand are those 
which have proved most sxiitable for malting 
purposes not only here but in the main barley- 
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growing of tlie world. They are 

nearly all lu'brids whone parents lacked some 
es^entiitl <|iialit}% biit when erossed have 
produced desirable characteristics of both 
pareuts. They are all of the two -rowed type. 

Ckenallier : This is one of the oldest varieties 
and is still giving satisfactory results, as shown 
by fanners^ preference for it over all other 
varieties, it is tall growing and the head droops 
when ripe. It prodKces a plump grain of^good 
quality, l>ut is weak in the straw and tends to 
lodge no heavy land. Its straw weakness makes 
it more suitable for the medium to light lands. 

Phrmiu/e-Areher : This is a hybrid which has 
combined the qualities ot its parents, namely 
the straw quality of Archer and the grain 
i|uality of Plumage. It is short-strawed and 
a higli yielder of good-quality grain. The 
head remains erect when ripe, but has a ten- 
dency to break o:ff. Its strong straw and its 
resistance to lodging make this variety highly 
suitable for growing on the heavy soils, but it 
can be used for most types of land. 

SpraU-Afcher : This is another hybrid. It is 
short-straw(vl and a high yielder of very good 
(piality grain. It is largely used for autumn 
sowing in Central Otago. Because of its straw 
c|Uality it is suitable for growing on medium to 
heavy soils. TJie head of this variety droops 
when ripe. 

GohlthorperSpniU : This is a variety w^hich has 
givtm good results in Marlborough, Bouthland, 


sowing is practised. It is one of the more 
recent varieties introduced, but is not recom- 
mended for the heavier soils because of its 
tendency to lodge. 


Breeding of new varieties has been carried 




pmit}'^ is most important. Most varieties 
differ in time of maturing, therefore the sowing 
of impure seed results in a poor sample, which 
eventually means a drop in the malt extract 
of the line. Consequently the maltsters and 
brewers who have the crop grown on contract 
by the farmer each year select for seed purposes 
the produce of these cro|)s which are most free 
from disease and varietal impurities. Thus a 
supply of seed of satisfactory purity and rela- 
tively free from disease is made available to 
growers. 


Disease and control 

The most common diseases of barley are 
covered smut, loose smut, and leaf stripe. 

Covered smut : Diseased grains are filled with 
a mass of black foetid spores which are blown 
about by the wind and spread by threshing 
machines. Since the spores adhere to the out- 
side of the grain, they can easily be destroyed 
by one or other of the cheap and effective 
fungicides. 

The dusfiii^^ of the seed with one of the 


and in parts of Central Otago where spring 


out by the Agronomy Division, Lincoln, and 
hybrid wdiich promises well has recently been 
handed over to a commercial firm for testing 
and increasing. 

Of the four varieties grown Spratt- Archer is 
considered the best malting quality. The 
other three, Plumage-Archer, Olievallier, ^ and 
Goidthorpe-Bpratt, are about equal. Of the 
total area in barley, Chevallier occupies 40 per 
cent, Spratt-Archer and Plumage- Archer 20 
per cent each, Goldthorpe-Spratt 6 per cent, 
and feed barleys 14 per cent. 


Securing reliable seed 
As over 80 per cent of the barley grown is 
for malting purposes, more care has been taken 
with these varieties than with the feed barleys 
in maintainiug pure stocks of seed. Varietal 
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be controlled, the only jneans of control being 
hy liot water treatment, wlikdi consists of 
pre-soakij}g tlie seed for 5 bunrs at 70 ’F. 
followed by 5 luiiiutes at 127^'If. Tliis is a 
somewbat intricate process re<puri ng special 
knowledge and equipment and slioidd not be 
iittempted on tbe iarm* In reeenlJ years 
maltsters have treated a high proportion of the 
seed in this way and disease in the malting 
varieties has been almost eEiuiuated. 

Leaf Mripe : This disease is characterised by 
the striped appearance of the leaves. The 
stripes are. iirst yellow, hut turn brown, and 
finally the leaf splits along these lines. The 
ears of infected plants often fail to develop and 
sometimes do not emerge from tlie sheath. The. 
plants are stunted in growth. There is no 
effective means of control. 

Two other diseases of lesser importance are 
' rust * and ' take all There is no means of 
contr<d for * rust ’ and the incidence of the disease 
is due to climatic coTuiitions. ^ Take, all * can 
be ooutrolletl only by crop rotation. 

Hanmilng 

Barley sliould be fully ripe beibre catting. 
At this stage all green colour has <lisa]>peared 
from the straw and the grain is lia-rd and the 
skin finely wrinkled. The above is oiilv a 
guide ; the exacyt tinie to cut must he left to 
the indlviduaL Where ripening is uniform 
tio clifliciilties are presented, but crops which 
are uneven iu ripening because of variation in 
soil present problems v Most of the varieties 
grown today can be left with reasonable safety 
until fully ripe before cxittiiig.. It is onij iu the 
case of uneven ripening or where the variety 
sown has a tendency to break at tlie neck if 
left too long that the farmer is faced with the 
((uevstion of when and Iiow to harvest his crop 
without loss. 

The most commoji practice is to eat with the 
binder and to leave in stook 7 to 14 days or 
longer according to weather conditions. The 
crop may theii be staoki^d or threshed from the 
stock. Another method is to windrow the crop 
and to thresh from the windrew with the 
header harvester with pie-k-up attachment. 
Direct heading of the crop is not common, al- 
though this means of harvesting is increasing. 
For direct heading the crop must be even and 
left beyond the stage considered ripe for binder- 
cutting. With the varieties grown at present 
the danger from wind damage and consequent 
loss is too great to make tins method popular. 

The brewers and maltsters prefer barley from 


a crop which has been stacked rather than 
stook- threshe( 1 , wind row ec I , or direr t-headed 
grain, Tliey prefer grain threshed from tlie 
stack I because while iu shirk tlie moisture 
conteut evens up ami the, grain germinates 
evenly when malted. 

Threshing 

It is often at this stage <»i‘ jiar\*estiug that 
good crops are ruined, both for malting and for 
seed pur 2 )f>Bes, and the grower finds that instead 
of having grain of good malting quality or a 
good genniuatiug line of seed, lie is obliged to 
sell the grain for stock food. ,in many cases 
the. germ is renioveii or bmlly damaged ami this 
ahects tlie germination capacity of the line, or 
the grain may i)e cracked or skinned. These 
features are all important to the maltsters. 
Grain which has had the germ removed will 
not germinate and the ]>roken ajul cracked 
grains develop mould on the mail floor and this 
impairs the quality of the malt. 

The preseni'c of such tiamage m usually caused 
hy setting the o<mcave too close to the lirum 
or driving ^Yit !1 tt>o high a drum speed. For 
efficient threshing it is advisable, to reduce the 
drum spmsi behnv that required for threshing 
wheat. While it is ms*essary to reduce the speed 
of the drum, it is highly flesirabh* to maintain the 
iiigh speed of the shakers to assist iu Mm separa- 
tit>n of tlie grain from the HM*a,w. This may he 
achieved by an adjustment to the pulley which 
drives the belt to the shaker .shaft pulley. 
With fhc. variatioTis iu crop, and the tdiung- 
ing of humhlity and temperatriire frequent 
adjustments to the setting of the concave or 
alteration in drum s}>eed may be necessary 
during the dayks threshing to avoid injury to 
the grain. Regular feeding is also important. 
A good malting .sample is one which is dry, 
])luinp, bright, .sound, and free from other seeds. 
Too clo.se clipping wdll give a better bushel 
weight but usually results iu skinning. A 
littk of the lAWu should be left on the grain. 

If the grain is for malting, it is left in the 
field after threshing until inspected hy the 
buyer, who grades it according to sample. If 
accoptod, it i.s delivered to the buyers free on 
trucks or in stores according to the district. 
If rejected, it is disposed of by the grower as 
feed barley. 

Grades 

There are four grades for malting barley. 
Certain standards have been set up to coyer 
the requhements of these grades and each 
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! grn<]o. k covered hy a laininmin price. Each 
I year tlw. Barley Adxi’jory Coiuixiittee fixes a 
s nauiiiiiim price for iiialting barley. The 
5 growfo* lias the right of appeal, aad appeals 
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against grading can be made through the 
Department of Agriculture. — ^Reproduced from 
New Zealand Journal of Agnmlture^ January 
15, 1946. 


BUTTER WITHOUT CHURNING 


A new process of making butter without churning was explained at 
meeting of the Institution of British Agricultural Engineers in London 
by Mr. J. J. Mathews, a leading dairy technologist, says the YorhsliireFost 
The separators used produced cream of high fat content which undergoes 
the phase of inversion from fat in serum (which is cream) to serum, in fat, 
which is butter. 

The Seim unit, called after its Swiss inventor, Dr. James Senn, produces 
this inversion by using carbon-dioxide gas under pressure, and packed slabs 
of butter emerge five minutes after the cream is put in, as against the usual 
45 to. 60 minutes* churning. 

The machine is totally enclosed, so that the butter never makes contact 
with light or air until it is opened by the consumer.— May 9, 1946, 


The Month's Clip 


WELL IRRIGATION IN COIMBATORE 


I N a paper on ' Economics of Largescale 
Farming XJndor Well Irrigation in Coimbatore/ 
read at- tlie last session of the Agriealtural 
Economic (touferenccs Prof. liainkrislinau of 
tlie Agrieuhuml College, Coimbatore, makes 
a study of tlie. largescale de\T4opment of 
‘ garden ’ cultivation, i,e, of fanning under well 
irrigation with the aid of electric power, irn“ 
proved implements and machinery that has 
been going on for the last ten or twelve years 
in and around Coimbatore served In' the 
Pjkara Hydro-electric Power-Scheme. Garden 
cultivation had been for lung confined only 
to a few' acnis of land, ten at the most, irrigated 
by a well or two with bullocks lifts. A pair 
of bullocks could not tackle more than 3 or 
4 acres, nor could a ryot unaided look after a 
larger area. The introduction, early this 
century, of the internal combustion migine 
led to some expansion of the area under garden 
eultivutioii, l>ut not much lMM*a.iise the initial 
cost of oil engine or gas engine was high — 
jmrticnlarly the latter — in tliosti; years when 
there wTXs little surplus capital among agri- 
culturists and there was no iiuiustrialist wdio 
xvas interested in the improvement of agriculture 
as a side line. The oil engine w^'as cheaper on 
large farms with an abundant siij^ply of water 
permitting heavy pumping and long working 
hours. But the wells of Coiniliatore were 
deep and rocky and the f^upply of water would 
go down during summer, needing an alteration 
of the bed for the engine, which was difficult 
and well-uigh impossible in some cases. Not 
so with the electric motor which could be 
shifted to temporary beds at different heights. 
The electric motor requires less space, is cheaper, 
and easier to operate with a witio range of waiter 
supply. 

Expansion of garden cultivation 

It is the advent of cheap electricity from the 
hydro-ekctric power scheme of Pykara twelve 
years ago that has greatly accelerated the pace 
of cTilargemeixt and consolidation of holdings, 
the deepening and widening of wells, the 
introduction of improved implements and 
machinery and the lavish application of manures. 
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This development closely folloxved the swift 
expansion of cot tmi industry in ihe fVdmbatore 
district, which aguin was entirely fine to the 
supply of clieap electric power. It is the interest 
taken hy imui who inudt* money in the cotton 
trade or industry in the droadopmeat of agri- 
culture as a side line that accounts for ffir more 
expansion of garden cultivation than tlie 
exertion of local land -holders of iuHuenee in 
hiiyiiig and improving laud. A lot of dryland j 
has been converted into gardeiiland, holdings | 
have been acquired, consolidated and eii- 
larged ; old wells have been decqieued ami \ 

widened if water sup|>ly therein W'as promising, ; 

or dosed if the supply was po« >r a nd un])romising. 
-Investment of Rs, 5,0()d to Rs. 10,(X)0 per well 
is quite common, and there are w'elis wdiich 
have cost Bs. 20,000 to Rs. 30, IKK). 

The tLXtiMisiou of garden cuitivathm proceeded 
mueh in the same as the midoBure movement 
in England, often by more reprehensible 
juactfices siitdi as fiuving adjacent land and 
putting in cleep bore, new nr in au already 
e.vistiiig Well, dose by the laml <‘o voted , wdn'eh 
had the effect id* drawing away the water from 
the well of the recalcitrant neighbour. A good 
gardenlaiid becomes a dry derelict farm, for 
wdiieli no compensation lias been provided 
for in our Iw as it is said to be in the II.S.A. 

All-Around improvements in land effected 

It must, however, he said that unlike most 
buyers of land elsewhere in our country, these 
investors in land in CVdmbatore liave not been 
content to leave the laud as it is, nor chary of 
fmtting in enough wmrking capital to raise the 
yitdd. Lots of money and effort have been 
spent in terracing, levelling, euclosiug and 
draining the laud when labour was not so dear 
as now. A few ])airs of carts, if not a lorry, 
are engaged in carrying huge quantities of 
tank-silt and, if forests are nearby, in fetching 
plenty of green leaves, particularly hoUnji 
(wild indigo), to apply to the laud to improve 
the soil and rectify alkalinity. Most of this 
work is done in the off season, when animals 
and labour are not engaged in agricultural 
operations. Roads are laid out to carry 
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inaniiroH into, ami produeo out of the farm, 
Fai'ni buildiuuB to j^lielter perinarieiit farm 
BorvaiitB, cattle arul implemeutB ami granaries 
are erected in |>ucea iStyle, It is to the sinking 
of new wellsj and the widening and deepening 
(if lo’oinising old wells that the greatest effort 
is directed in the initial stages. For it is ou 
their .success that the farm fiourislies. 
Thousands of rupees are spent on them and ou 
tlie ina.sonry mn'k connected, on cisterns of 
[trick and cement to wdiich water is pumped 
tVoni the well so as to irrigate from there fields 
lying at different levels and on open irrigatioji 
cliauiiels liiied with cement, and on under- 
ground pipe lines of glared earthenware of 
reinforced cement pipes. Close wirefeneiiig 
or the building of a stone-and-mud wall ail 
round the farm is considered essential, especially 
in areas near hills or forests wdiere a mere live 
hedge of aloe or some other plant is not enough 
to keep off the attack of wild bears or other 
animals. 

Electric pumping 

By 1940, electric pumping became so popular 
ill the Coimbatore IDistrict that out of 2,200 
]>umps in the Pykara Electric Distribution, 
.1,240 were found in fivetalukas of this district. 
B(nnc big owners of gardenlauds who wavered 
to go in for olectricity because they had oil 
or gas engines with cheaper working cost, and 
many small owners who were content to carry 
on with bullock mhote, unwilling to spend 
comparatively small initial capital on electric 
motors and pumps are bitterly repenting now 
for their hesitancy; the former because the 
prices of crude oil aiid charcoal have gone up 
and crude oil is not available in required 
quantities. Spare parts for engines are diffi.- 
ciilt to get and, even more, mechanics to attend 
to repairs in time. All the time the rate 
charged for electricity has remained stable — 
nine annas ])er unit. The small holders suffer 
no le.ss acutely liecause of the rise in the price 
of cattle and of all cattle feeds by 200 to 300 
])(^r cent and of wmges for labour l)y at least 100 
per cent even in villages far away from urban, 
indu.striai or commercial centres. There can 
be no greater propaganda for electric drive than 
the suffering endured during the war by small 
owners as well as the big. 

Those who had installed electric motor before 
1940 for pumping and other purposes on the 
farm have gained a great deal by it. It has 
taken off the very heavy strain on bullocks 
entailed in lifting water from the uncommonly 


deep wells of Coimbatore which led to their 
rapid deterioration, and improved the condi- 
tion of animals which had only to do ploughing 
and other work on the farm and carting from 
and to the farm. More than tbit, it reduced 
the number of animals that needed to be kept 
on the farm for drought, and the area devoted 
to the growing of fodder at the expense of food 
and commercial crops fetching much higher 
prices. 

Use of improved implements 

Some of the improved implements and 
machinery used on the big garden farms are 
worth noting. There are only four or five 
big farms which have used tractors for ploughing, 
with the mouldboard plough and the disc 
plough, harrowing, rolling, etc, A 200-acre 
holding, having 150 acres at a time of Cambodia 
cotton which grows to a height of 5 or 6 ft. with 
thick steins, profited by disc ploughing and 
harrowing which cut and ploughed in the cotton 
stalks at a lower cost than it would be by 
human labour, and at a quicker pace, which 
is more important for sowing summer cholam 
(jowar) in time and the depth tilled was greater 
which resulted in less weeds and more yield of 
crops. A tractor can well be economically 
utiiked for the above and other operations 
on holdings of more than 100 acres each, where 
farming is so intensive. Threshing and win- 
nowing machines are owned by a few. The 
cost of threshing and winnowing mgi by 
electric power was Just half of what it was by 
bullock threshing and hand winnowing before 
the war. Now bullock power and manual 
labour are far more costly while electric power 
is as cheap as before ; and therefore power 
threshing and winnowing are likely to win 
favour with big farmers. The chaff-cutter 
drh^en by electric pow’^er cuts cholam (jowar) 
stalks fed to cattle in this district into smaller 
bits than can be done by hand easily, which 
means less wastage and it does it at half the 
cost. It is naturally popular in the large farms 
needing a few tons of fodder per day for all 
the animals. Wherever, sugarcane is grown 
on 10 acres or more the power crusher with at 
least a 7*5 H.P. electric motor, crushing half 
a ton of cane per hour, is sure to be found. It 
does the work more quickly, cheaply and 
efficiently than the builock-driven iron roller. 
It can crush 4 or 5 tons per day as against 
3 /4 ton by the bullock mill and at a little less 
than half the cost per ton ; and it extracts 10 
to 15 per cent more of juice from the cane. As 
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regards tlie impi’oved implements of tillage, 
several brands of soil-inyertiug iron plouglis 
are used in the cultivation of garden crops 
unlike in paddy where the old wooden plough 
is preferred. lu the cultivatioii of cotton, and 
even more of .sugarcane, the ridgeploiigh is 
found to he at least twice as (?conomical as get- 
ting ridges done b}' the manual labour of 8 
to lo men per acre. The bund-former is even 
more popular and economical in the culti\ ation 
of summer cltohm as it requires only a pair of 
cattle and one man to form bunds or beds and 
four more, men to correct them on four acres 
per dav costing in all Rs. 10 at the most, while 
if done withotit that implement 20 men would 
be required for four acres and cost Rs. 30 hi 
wages. The ‘ junior Hoe ’ is another usefin 
implement iii the iutercultivation in cotton. 
Two acres can he weeded liy this hoe driven 
by a pair of bullocks and a man and si.v women 
coolies to complete it while if women alone do 
the weeding, as many as Hi women will be 
required for the area aud the weeding eannol' 
bo so effective. 

Control of labottr 

The larger ganleuland owner has a greatei 
command over labour, though the wages paid 
are not higher than in the market nor hours 
worked smaller. The lahourcrs are oven 
prepared to work slightly Inngiw hours or 
receive slightly lower wages on the bigger 
farms, because" of the continuity of work whieh 
the landlord endeavours to provide not only 
for permanent farm servants but even for 
casual labourers paid by the day. This is 
possible in the diversified farming of big 
gardenlands. On days when there is no work 
on the field, part of the labour is turned on to 
the improvement of land, deepening and 
widening, of wells, terracing, _ levelling and 
digging of laud, and tlie fetching of tank silt 
or cartloads of green leaves for the manure 
from the moghboiiring bills or foivst.s. 

Procurement of manures 

The large gardenlaud owners have a decided 
advantage in the purchase or procurement of 
manures of all kinds at wholesale rates which 
are considerably more favourable than the 
retail rates at which poor farmers have to buy. 
Green leaves are procured by cartloads on 
their own carts by their own men from consider- 
able distances, while the poor buy by head- 


loads at high prices. If there i-s a municipal 
town or poiichauftt union iiearhv, stieet iiibbi.slt 
is taken on auction by big farmers. With 
tiie extension of garden cultivation, jioor ryohs 
find it more aud more difficult to hccure enotigh 
maimre.s, though they arc prejwred to pay a 
higher price. Muiiicipaliiies and jutDi'lmyaU 
mkht well show n prelerem'c to them. Borne 
of 'the big gardenia ncl cultivators who produce 
onions, tobacco, chillfe, and jaggewy on a large 
scale and have been able lo contract wholc.-iide 
merehants in thtf distant consuniiiig centres 
w'itiiin the country aud even 1‘eyh.m, get a 
distinctly higher price for their prtnluce. Finally, 
these big farmers have shown a rcitdine.ss to 
try the new strains of millet.s, cotton aud 
.siigareaue evolved by the crop .specialists of 
the Agricultural Department on large areas, 
either at the instance of the Department or 
eveir independentlv if only they could }.n-..>cure 
enough .seeds. It is in fact their example that 
ha.s led to the .spread of th(‘ best strains of 
Gimbodia cotton throughout the district aud 
tlu! disappearance of older varieties. 

Enterprising landlords 
There is anothm- iiiteo'Sting feature of the 
(loiiubatore experiment, intimate uasociatioii 
with industry fm .some years has broadened 
the outlook of thew* new big Imullords so far 
as inve.stment in and imi.ruvement of laml and^ 
cultivation aisj tmiicerned, which years ol 
preaching to landlords ‘rooted in the soil’ 
were nut able to effect. Machinery, imple- 
ments, fertilizers and new seetLs are all boiight 
and tried with avidity. Higher wages for 
labourers are paid without demur and schemes 
of labour welfare are set afoot. New methods 
of cultivation are sought after and practised ■ 
in a manner that would strike the old critics of 
our agriculture with amazement. Sir .Tolin 
Russell reviewing the pvogre.s.s of agricultural 
research iu India (1937) lamented the lack of 
a landed aristocracy among u.s analogou.s ft) 
the Hritish landlords ‘ rooted in the soil ’, 
ready to trv any impntvements put forth by 
expe'rimentai stations and anxious the.m.selves 
to devise improvemeuts which are .sometime.s 
better than those of the experimental stations. 
We may have no landlords answering this 
description iu Ooimbatore, but the nearest 
api^oaeh to them may be found among the 
more enterprising gardonland owners of the 
district. — Reproduced from The Eastern 

Economist, February S, 1946, 
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NATURAL PRINCIPLES OF LAND 
USE 

By Edwak’d H* Graham (London, ISTew York 
and Toronto : Oxford University Press, 1944, 
pp. xiii“2T4 with 32 plates, 16s. net). 

T his is a very important book and sbonld 
be in the hands of all forestry and agri- 
ciiltnral teaching iiistittitions as well as 
the office libraries of all those dealing with the 
cultivation and improvement of the land. It 
brings together in an accessible and very 
interesting form the many experiences which 
have bniit up a knowledge of good and bad 
uses of land. It puts forward a very strong 
case for rational land utilization based upon 
the ecologists’ point of view. The ecologist 
studies the reactions of all the plants and 
animals concerned, and their combined effect 
upon the soil itself, starting from the basic 
fact that the natural plant cover provided by 
nature und undisturbed by man is undoubtedly 
the method of protecting the soil itself 
from wastage by erosion. 

In this n^spect. India has exceedingly few 
areas in which the natural ground cover has 
Temahml undisturbed. The patterns of land 
use, as seen from an aeroplane, show most 
vividly that very little if any of India’s land 
surface remains unaffected by man and his 
animals, and that the land everywheie has 
been exploited or misused by over-grazing as 
to be considered ‘ worn out ’ in the American 
sense of the word, metining that it has already 
reached a condition far below what nature 
iiiteiided in terms of productivity and natural 
riclmess. On the other hand an air view shows 
most graphically how water-catching is one of 
the major operations of a cultivator ; flying 
over eastern Madras recently I was greatly 
struck with the pattern of crescent-shaped low 
bunds which had held up shallow but continuous 
sheets of water on the land, so that several 
days after rain had ceased, 25 to 30 per cent 
of the total surface area of the coastal belt 
were still submerged, and a month later these 
same areas %vere seen to be already green 
with young crops. Flying over the Punjab 
on the other hand gives one the impression 


that vast areas of the plains are being rer 
useless by the uncontrolled meandering ( 
major rivers and minor torrents which in 
present uncontrolled condition carry de 
tion wherever they go. Such destructi 
of course exaggerated by the constant 
tion of over-grazing. Misuse by heavy g 
produces an impression of aridity owing ■ 
constant destruction of all green plant 
the case of reasonably higli rainfall area 
land does have some capacity for recupc 
but in the dry climate of the desert fringe 
affects not only the Punjab but large parts o 
Rajxmtana and Bombay, and to a lesser 
the United Provinces and Central Pro" 
the natural potential for plant growth is 
owing to recurring drought periods that ir 
these parts of India are steadily approach! 
desert conditions with the consequent d< 
ment of shifting sand and sand-dunes wh 
the inevitable ' accompaniment of desic 
The author’s vivid desciiption of the Ar 
* dust bowl ’ and the chain of consec 
which has led up to this economic c 
shows how man’s disturbance of the ( 
balance of nature’s own land pattern or 
has brought such terrible retribution 
America is niasteriug her ‘dust bov 
means of widespread remedial measures, '' 
in India we have hardly started. 

The author quotes many examples 
increase and decrease of animal popn 
showing how'" some e^pidemics such as 
can be readily controlled if proper st 
taken, while others such as that of 
requires much more elaborate and 
operations. He also issues a well-timed 
against the hasty introduction of foreig: 
and animals, which may eventually b< 
scotirge. In our own local experience 
of the rat as a destroyer of contou: 
requires the attention of a trained i 
observers, and a much more widespr 
energetic action by the cultivator, ff it 
controlled, and much good bunding 
saved from spoilation by field rats. 

As a matter of general interest the I 
classification of land according to the 
uses to which it can best be put is of i 
general interest to be worth quoting. 


■ 
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A. Suitable for ciMvation. (Gnltivation 
means tillage of tlie soil as pmetised witK 
tertilled crops and in preparing land for grain), 

I, Without special practices (fertilisers and 
simple crop rotations may be used), 

II. With simple practices (such as contour 
cultivations strip cropping, or simple terrace 
s3"stems). 

in. With complex or intensive practices 
(as terraces, usually a eoinliination of practices 
is needed). 

iV. Witli intensive practices and limited 
use (long rotations with no intertilled crops, 
or cultivated in small acreages). 

E, Not su^t(Me for miMmtion : mitoMe for 
jmnnanent pasture {rmige) or wooikmd. 

Y, Without special practices ; land only 
slightly susceptible to deterioration (grazing 
of range to full carrying capacity ; cutting of 
forests without special practices to protect the 
land). 

VI. With moderate restriction in use; 
land moderately susceiJtibie to deterioration 
(rotation grazing; logging with careful loca- 
tion of trails and other practices to protect soil). 

VII. With severe restriction in use ; land 
highly susceptible to deterioration (on range 
only oceasional grazing ; in Ibrests cnily highly 
selective logging). 

C. Not suitable for mltimthu, ifaslure or 
woodlaml : suitabh Jar wildlife, 

VIIL With or without special practices 
(productive of useful wild plants, fiirbearers, 
game birds, hsh and generally serves as wilcl 
animal range). 

The above classiiicatiun shows how completely 
the American land development is being guided 
by the basic question of whether any given 
plot m inherently suitable for cultivation or 
not. In view of the conclusions quotod by the 
author which indicate that six to eight acres of 
land are necessary tr> provide food and raw 
material per liead of population, we should 
realize that the corresponding iigurt*, hn* India. 
m actually very much, lower than that, hence 
the greater need for intelligent land use <ievelop- 
meat. With our human population incroaBing 
and land hunger a coniinon feature, it is asto- 
nishing to realize that many of our problems in 
arid land Buch as the iinmense areas of deeply 
ravined couatxy, are directly due to too little 
use rather than too full use of that land in the 
past. Linked with this is another rather 
astonishing figure for the number of days a 
year in. which a cultivator is fully employed 
on his land : in the case of the Jatof the eastern 


Punjab the figure is 237 days, while in the arid 

■ western district' of Attmak- it is -only 43, ' With 

■ the halp. of other land use e,xperts the ecologist 
can help us to jnovide a nior(;5 rational em- 
plojunerit tor the latter. 

It is satisiactory to have cunrirmation from 
such an authority as tlie author of the correct- 
ness of tlie main features of soil conservation 
work in India, as already dmnoimtrated in 
the Punjab iiiid ihandaty soil conservation 
programmes. The lends wliich these- 

programmes ha ve alreadx*' uiven us can be seen 
in the greatly iiiiprovcM.! prospiuil}' of Hosbjar- 
pur district, where it can truthfully be ciainxecl 
that the natural principles of land use have 
already been applied in reelothing the Siwaliks 
and bringing jirosperity to the comrannities 
below’" the hills. Buck dividends are also 
becoming apparent in the Bombay '^scarcity 
areas* where emphasis has been placed upon 
proper aiiid complete water conservation as the 
basis :fbr iuture prosperity.— R:.M;.Ch, 


SILK INDUSTRY— SCOPE FOR FUR- 
THER DEVELOPMENT IN INDIA 
EXAMINED 


Ihlitcd by E. V. H, Maxiam, M.A., D.Eoox. 
(Published by Bureau oi’ Economi<^ Research, 
P.O. ih)x No. 45, (hwnpore, pp, 2B). 


T ub brochure is a compilation w’ork as 
most (d‘the infmmation has been eollected 
from diiiereiit books. The author has 
quoted paBsages from Ecommhs of Serimliure 
by Eawiey, Silk Indusfrif of Ja^mn by Ghosh, 
Indian Tariff Board, etc. Though Bcriculture 
is a highly technical and intricate subject and, 
demands expert knowdedge tn "write up a book 
on it, the autimr in this booklet has been 
able to make a survey of the .silk industry as 
at present mlopted in different provincos and 
States. Ho has dealt with the. subji*.ct in all 
its aspects such a.s mulberry cultivation, rearing 
of differeut varieties of univoltine, bivoltine, 
and multivoltine silkwornis, different methods 
of seed production and reeling, utilization of 
waste silk, bleaching an<i dyeing of raw silk 
with natural and synthetic dyes and weaving. 
His views, if carried out properly, wdll be of 
great help for the expansion of silk industry 
which has vast possibilities in this country 
owing to the favotirable climatic and other 
factors particularly suited for an agricultural 
country like India. 
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The general jmblic are mostly acquainted 
with tie finished prodiieta and arc more or 
less ignorant ol* the difl'erent scientific phases 
of tlic iiidnstrv. They will no doubt gather 
some usefiil information compiled in this book- 
let relating to silk industry in India. The 
publication havS come out before the sericultiuists 
at ii time when it should be most needed and 
appreciated. 

I hare to mention, boweror, that thertj are 
some jnhiting mistakes and inaccurate data. 
For example in page IT the author says that in 
ease of Kashmir Baglidad White variety the 
number of cocoons required to weigh 1 Jb. 
is 8d8 wliich is absurd as these cocoons (i.e. 
838 in number) are likely to weigh about 4 lb. 

Also the author's remark in line 30, page 34 
' Thi improved varieties Msmo and Nistid have 
been obtained from the result of hybridization 
carried out in ISastern Bengal and Burma ’ — 
is dubious and unfounded as it is open to 
cluilleuge whether the said hybridization was 
ever (*axried out in Eastern Bengal. I do not 
now propose to ])oint out and go into details 
of all othi^r printing mistakes and inaccurate 
<iata. I di >5 however, feel that before this 
pamphlet' liu-d bf?en hi\a.lly released before the 
public, it should have been carefuily gone 
through so that all the existing errors were 
reetilied*— D.r.R. 

■ . ■ ■ ■ . ^ 

LAND MANAGEMENT IN THE UNITED 
PROVINCES 

By M. D. Chatubvbdi (Printed by the Superin- 
tendent, Printing and Stationery, ' XJ, P., 
Allahabad, 1946, pp. 132). 

antlior of this publication, wdro is 
I ii senior member of the Indian Forest 
A Serrlee, and has also expedience of village 
pr«)blems as Pirndncial Rural Development 
Officer, was tippoiutod to survey existing waste- 
lands in tiie United Provinces, a.nd to exj>lore 
possibilities of their utilization along the lines 
BUggested by Sir Herbert Howarii in his ‘ Post- 
War Forest Policy in India'. The report 


contains a number of valuable observations and 
practical suggestions. After analyzing the 
available data, the author suggests that there 
are limited possibilities of extension of agricuU 
culture in the sub-Hiinalayan zones of Bhabbar 
and Terai to the extent of 100,000 acres, 
i)rovidcd^ anti-malarial measures are adopted 
and drainage is improved. As regards the 
Dangetic basin, where 70 per cent of the area 
is already under cultivation, he is of opinion 
that there arc little possibilities of extension 
of agriculture. He is further of opinion that 
the direction in which improvement is to he 
looked for is intensive cultivation of land 
already under the plough. Fuel plantations 
for villages are recommended, which will 
divert cattle dung manure from the eJmlah to 
the fields, and will account for 15 per cent 
increase in production. Bunding and terracing 
are recommended for certain areas in the 
Central Indian Plateau of the United Provinces. 
Plantation of camping grounds, compounds of 
public buildings, canal and P.W.D. roads, 
railway lands and village waste-lauds with 
fruit and timber trees is recommended. A 
review of the existing classifications of lands 
is also suggested. The most important sug- 
gestion which the author has made is regarding 
the coordination of existing development 
departments,^ through a Provincial Develop- 
ment Officer at the provincial headquarters 
and a District Development Officer at the 
district headquarters. This suggestion, if 
implemented and takeii along with the building 
of a. 'pmhcJmyat organization, from the village 
upwards, is likely to stimulate the villager into 
action. Hot mere. ]>asgive cooperation, but 
active participation of the villager in any 
development w^ork, which the Government 
undertakes, is esvsential. This can only be 
achieved by building a Imreaucratic agency to 
assist the cultivator, who will be learning new 
responsibilities under the democratic famhayat 
system. The author is to be congratulated for 
the excellent manner he has handled the subject 
and the valuable suggestions of practical nature, 
w'hioli he has made.— -M.S.R. 


From All Quarters 


J. A. R. h DIPLOMA 

T ub following of tlie Imperial 

Agricultural Research Institute, New 
Delhi, have been awarded the Diploma 
of the Institute (Assoc. I.A.B.I.) after comple- 
tion in September 1945 of their two-year 
Post-Graduate course tind the acceptance 1\? 
the Institute Council of tlio theses submitted 
by them as mentioned against each. 

AOBICTJLTURAn BOTANY ANB PLAKT BREEDING 
Prem Shanker Farsai, BBc. (Agri.) (Nagpur) : 
Part I*— ^Self and, cross-incompatibility in 
diploid and induced tetraploid toria {Brasska 
Campestris L. Var. Toria) with special reference 
to pollen tube growth and seed setting. 

Part 11— -The whole-moiud method for the 
study of ombryogeu}’^ of Semmuni Omniak L, 
Part III— Megasporogenesisj Megaganieto- 
genesis, Endosperm and Embryo development 
in Se^anuim Onentule L. and some observations 
on crossability between diploid and tetra]>loid 
Races of Bmmrmm Orienlak L. 

Malik Hukum (hand, B.8c. (Agrk) (Punjal)) : 
Intoenee of the cnvironnieut cm yield au<l 
variation in plant character in wlieat. 

Mohd. Jamil Khan, M.Sc. (Aligarh) : (Join- 
parative study of the morphology and anatomy 
of sesamum species, an auto-tetrapIoM and an 
amphi-diploid. 

AOBICXJLTeURAL GhBMISTBY AND SoiL SCIENCE 

B. N. Iyengar, B.Sc, (Mysore), B.Se. (AgriJ 
(Poona): Study of the soil fertility status as 
reflected by crop yields in the direct and 
indirect manuring of wheat, 

J. K. Jagtiani, B.Sc. (Agri.) (Poona) : The 
effect of fertilizera on soil fertility, yield, com- 
position and quality of crop. 

Mygouogy and Puant Pathology 

M. S. Pavgi, M.So. (Benares): Part I — third 
contribution towards the knowledge of Indian 
Ustilaginales. 

Part II^ — Preliminary observations on some 
viruses causing diseases in cucurbits. 

G.C, Daoosta, B.Sc. (AgriJ: Part I — The genua 
phyllostiot^ in India. 

. ' Part II— A study in yeasts. 

, K. E. Chowdhnry, B.Sc, {Calcutta) ; Part I— 


Nature of rersistiiuee to Loose Binut in sonie 
wheat varieties. 

Part II— The genus Uromyces in India. 
SuaAECANE Bbbebing 

Glmlam Yazdaiii, B.Sc. (Agri.): Parti— 
Bugarcaiic bretNling at Coimbatore. 

I^art II— Tlie rela tionship of certain niorpho- 
logical chax'iieters to lodging in sugarcane. 

Jagiinnath Hota, B.Sc. (Agri.) (Nagpur) : 
Part I— Btmlies in pith and cavity of 
sugarcane with a brief reference to thrJ^se in 
some important allied genera. 

Part If— Sugarcane breeding at Coimb^atore. 

-l.A.R.I. 

BOTANICAL RESEARCH AT KEW 

T he foremost Bcrvice of Kenv to the Empire 
is to provide for the identili<*atirm fd‘ plants 
or plant products. Totvards this sexwice 
Kew- has providifd a number <4* claasical works 
dealing with various r(*gionH, of ’wliiith the 
Flora i>f British India, the Flora of Australieusis, 
b(dh of seven volumes eacln the Flora of 
Ti*opical Africa- in eight vohtrm\s ami the 
rc(?ently juxblkhed Flora of Wt\st Tropica! 
Africa are but a few. In addition to these 
and other regional wmrks, Kew m responsible 
for the Index Kew'ensis, an indispensable aid 
in the identification of flowering plants. Live 
specimens md seeds sent to Kew from all 
parts of the Empire and are redistributed from 
there. KexY\s contribution to the estabiish- 
ineiifc of plantratioii of riibl>er and cinchona in 
various parts of the Empire, is w^dl-knowui ; 
but the history of the introduction of other 
economic plants to new areas mny not be so 
generally realized. 

Sir Geoffrey Evans, Kew's Kc‘truoiuic Botanist, 
conceived the idea of renuA'ing the rose ends 
of potatoes and partially drying them to serve 
as sets instead of cutting large potatoes into 
smaller parts. Thus much of the crop can be 
used as food and still provide material for 
planting. These sets weigh less than one-fifth 
of those normally employed and thus permit 
of carriage by air, the method having been 
successful in the transport of potato sets to 
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Malta auU otlier Mediterranean countries. 

An entry in tlie Kew records, dated August 
1801, shows a consigninent (yf cocoa, pods to 
West Africa, [probably the first introduction 
of tliat plajit to West Africa, and 11 varieties of 
West Indian cocoa were sent to Ceylon where 
they grew and fruited well (Anion now grows 
some of the world’s best cocoa, 

^ K(*w pine-apple,’ the smooth cayenne now 
widel}^ grown throughout the tropics, was ini- 
pur!:(‘d frcnti Ivew us was lilacadamia or (Queens- 


land nut. Hosearch workers have been able to 
produce and export high quality and disease- 
resistant baiiaiias, cassavas and passion fruit. 

Wartime needs stimulated search for sources 
rich in vitamin, and rose hops from hedgerows 
of Britain were investigated and as a result a 
S}n’up was produced with about live times the 
vitamin content of orange juice. 

Work is being carried out at Kew on the 
production of rubber from dandelions . — Press 
InJonmUon Bureau, February 25, 1946, 
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VILLAGE INDIA 


About 400 pages including 140 illustrations 
of high artistic merit. 

‘ Developing Village India ’ is the main theitie 
of the July issue of Indian Farming which is 
also the Special Number for 1946. 

The contributors to the Special Number are 
eminent writers, authorities in various Develop- 
ment Departments on Rural Development in 
India, authors with outstanding experience. 

The story of how new life is being brought to 
India’s villages is one of the few happy pages of 
her history. Indian Farming has given a lead 
to the country in placing the Indian rural prob- 
lem in its various aspects before the people. 

‘ Developing Village India’ offers an anthology 
of significant writing. It decides the tempo of 
India’s progress. 

The time to repaint the picture has come. 
For the next ten years we should fight a war 
against poverty and disease with martial fervour. 

‘DetfelPjping Village India ’-—Indiai^Farming, 
Special Number 1946 — maintains a' high standard 
of writing. It is up-to-date with a complete 
bibliography of literature on Rural Development 
subjects and will be useful to Development 
workers and others interested in the problems of 
the village. Every Administrator, Minister of 
Development in Provinces and States, Legislator, 
District Officer and Educationist, should possess 
a copy of this publication ; it should go to ever^ 
school, coilegh anil library.^^^^^^^^^^ ^ ^ 





